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TO THE MOST NOBLE. 


MARQUESS of KILDARE, 
E AR L of OPHALE v, 


VISCOUNT LEINSTER TAP LOW, 


MASTER GENEEAT, ot the ORDNANCE: 


O F 


77 A&A NN BD 


8 
„ 
* 


Me , 


1 HOUSE and CARTON, are each a Proof, and a Mo- 
nument of your Lordſhip's Taſte, for Architecture, and the Improve- 
ment of Nature; and it is only to ſuch an exalted Spirit, as that which ani- 


mates your Lordſhip in the Execution of great Deſigns, that Arts and Sciences 
owe the Honour they are held in, and their very Exiſtence. 


The Order, Regularity, and Perfection, to which 1 Lordſhip has, in a 
ſhort Space of Time, brought the ORDbNAN CH of Ireland, from a moſt obſcure 
and deſpicable State; the many able Artiſts and Mechanicks you have ſought 


out, and encouraged to ſettle in this Kingdom; the daily Efforts you make to 


provide well for them; and your Singularity in ſpending the whole Income of 
ſuch an Eſtate, as that of Kitvare, among your Countrymen; Theſe, my 
Lord, among many others are moſt undeniable Proofs, that a generous Concern 


for your Country, and a Paſſion for every Thing, which | is truly great and 
noble, actuate your whole Life and Actions. 


Theſe 


en, 


8 F - * F "IX e * ea , 
. 9 — — — : Sr 
«7 * MM * 'E 8 2 * 2 * 7 * 


N A 1 O N. 


Theſe S oblige me to atv, to your Lordſhip 5 in particu- 
1 That, at a Time, when ſo many excellent Authors daily publiſh uſeful 
and beautiful Deſigns in Architecture, it were to be withed, that the Exe- 
cution of ſuch Deſigns kept Pace with the Perfection, with which they have 
been laid down. But, many of our * and private Edifices, are Mo- 
numents of the contrary. 


, 
+ - * . d 


Such Defects and Ignorance, chiefly ariſing from the Want of Method, 
have induced me to publiſh the following Sheets. Your Taſte, and your Zeal 
for the Welfare of this Land, oblige me to beg a Place for them under Your 
Lordſhip's Protection ; ; who am 


My Lozv, with the utmoſt Reſpect 
Your Loa bent 75 


moſt obedient, 


DugLix, 7th Maxcu, 1765. 


nat humble Servant, 


CHARLES VALLANCEY. 


% 


CUTTING is without Contradiction, one of the moſt conſiderable, and 


moſt uſeful, for on the exact Form and Bondage of the Stones of Arches, 


Vaults, &c. 9 the eee as well as Solidiey of the Building. 


This Science compared with ArchiteQure in general, is of a modern Inven- 


hon; Philibert de Lorme was the firſt that reduced it to Rules. The Concua 
or oral Arch, which he conſtructed at the Caſtle of Anet, to ſupport 
the Cabinet of Henry II. is a Proof of his Capacity, but his Treatiſe f 1s ob- 


Pen and he has given very few . 


"Marhuria Fouſſe left many Plans and hecken but is not more intelligible; 
theſe two Authors lay nating of the Method of forming the Stones. 
-P 
Difarpams, whoſe Works were oubliſhed by 22 the Engraver, ſtole his 
Treatiſe from the other two, to which he added fuch new Terms, as renders 
it of as little Uſe, as the former. 


Facquer Curabelle republiſhed Deſargues, with Notes, 1 corrected many 
Faults; it is to be wiſhed that Curabelle had left a Treatiſe on Stone- cutting, 
as it is evident, he was as well acquainted with the Practice as the Theoty. 


The Jeſuic Derand ſucceeded better than his Predeceſſots ; ; but he begun 7 


his Work with ſome of the moſt difficult Conſtructions in the Art; and is un- 
intelligible to the Practitioner or Workman. 


The antient Authors of Architecture, give no particular Rules for this moſt 
eſſential Part of the Science, ſome explain a few technical Terms of it, but 
none treat of the Method of finding the Shape or Moulds of each Stone, the 
modern Authors are as defective in this Point, as the Antients, they have in- 
deed ſhewn how to form the Centres for all kinds of Vaults, and how to 
draw the joint Lines of the Vouſſoirs. The Architect muſt therefore leave 
the Solidity of his Werk, in gn Vianden to the Diſcretion of the Stone- 


cutter. ; ( 1 44 e 
B hoo. | bs '/ 


MONGST the Sciences which Architecture comprehends, that of Srour= 


Le. 2 
83 
9 


P K E FACE 


We have begun by the moſt ſimp le and plain Conſtruction, leading the 
Reader by en to thoſe more 8 and when any Plan could be 
executed by various Methods, the ſhorteſt and moſt exact, has always been 
choſen; and to avoid ſwelling the Work too much, thoſe Plans moſt fre- 
a occurring in Practice, are treated of, yet if the Reader perfectly un- 
derſtands what is here preſented to him, he will be able to execute every 


Thing that can poſſibly occur in the Art of Stone- cutting. 


As this Treatiſe is intended for the eie the moſt familiar Terms 
are made uſe of, as well as the Plaineſt Language. 


Every one enn in Works of this Kind muſt be ſenſible of our great 
Defect in the Terms of Art, thoſe of one Part of the Kingdom, having a 
Meaning diametrically oppoſite to thoſe of another, for the ſame Thing; it 
is to be wiſhed, that at a Time, when there are ſo many eminent Architects, 
and Builders, that they would fix upon ſuch as may be eſtabliſh for the future. 
On this Account, we have, as an Introduction to this Work given the Expla- 
nation of ſuch Terms, as occur in the following _ and of the principal 
Inſtruments uſed by the * 


The Work is divided into five Parts. The firſt, treats of plain arched 
Gates, and of Gates revealed and fplayed, whoſe Retreats are ſpherically 
vaulted, ſpring from the various Arches of the Gate, either curved or ſtraight; 


theſe are called V es. 


The ſecond Part, treats of all Kinds of Vaults, 3 and Groins. 


The Third, of the overhanging Arch, or Con CHA of Vitruvius, by ſome 
called the Trumpet Arch. 


The fourth of aſcending wid u defending Vaults ; and 


The glth aid laſt, tieats of Stairs. 


The Theory of wok ale depending on the Sections of Solids, there is 
added a {mall Treatiſe of deren, as far as may be uſeful to the Work- 
man anly. 


It is recommended to the Learner, to draw every Plan as he goes on, plac- 
ing every Letter and Figure in the Original, then to cut ſome Stones in the 
Manner here deſcribed, taking Care to diſpoſe of them as directed, and to 
* them with the Fi _ in the Plates. 


1 any Archite, Seda or aber ſkilled in-this Art will be og 3s 
to communicate to the Author, any Methods, more correct, or more conciſe, 


than thoſe made uſe of in the following Sheets, they will be, thankfully re- 


ceived, and inſerted, in the Courſe of this Work, 
_ PART 


Of plain Gates, and of Gates with Reveals a 8 dur, ; 
ſpherically vaulted over the Retreats, 


= > YI bs Ow.” 


Of the Names and Uſe of the principal Terms, and Inſtruments uſed in this Art. 


Stones dreſſed by the Square, or by Moulds, which al placed one on 
another, form one ſolid Body, according to the different Forms of the 
Vaults to be conſtructed: But to find the Shape and Form of each Stone, a 


Trace muſt be drawn, which is, the Plan and Elevation of the Vault or 


Arch, as large as the Work i is to be, laid down on a ſtraight and ſmooth Area 
or Superficies, ſuch as a Wall, or a Floor by Means of which, and the Pro- 


files, all the Areas, Curves, or Sides, &c. are found, to form the Moulds of 


the Heads, Joints, upper and under Curves of each Stone. 

Theſe Moulds, whoſe Figures are ſometimes compoſed of right FS and 
ſometimes of right and curved Lines mixed, are commonly made of thin 
Deal, or Oak, hay have each a particular Name, according to the Side of 
the "REN to wich it is to be applied. 

The Head and Tail of the Stoke," are thoſe Faces of it, "ME in the Front 
and Rear of an Arch. | 

The Sheeting or under Curve, is the hollows Part of the Stone, which 
forms the Concavity of the Vault or Arch. 


The Extrados Crown .or upper Curve, is that Side which forms the Con- 


vexity of the Arch, and is oppoſite to the Sheeting. . 
The Joints, or 4 are thoſe Sides of the Stone, which reſt one againſt 
the other, and are formed by Lines drawn from the Center of the Arch or 


Vault. 


The Cab, Ruler, Square, Leyel and Plumb are too well known to re- 
quire any Deſcription here. 


TONE-CUTTING is the Art of aſſembling together a Number of 


— IF SIONS a. 5 20 
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The Bevel is compoſed of two Rulers, faſtened at one of their Ends . a 
Screw or Rivet, which move like the Legs of a Compeſh its Oſe 1 is to take 
the opening of right-lined Angles. 

The curved Bevel differs from the former, in having one or both Sides of 
one Leg curved, and ſerves to take mix:, or curvilinear 7 

Vouſſoirs, are the Stones which form the Arch. | 

The Vouſſoir — over the Center of the Arch, is called the Key- 
ſtone. 

Sommers are the firſt Stones of an Arch, laid on the Impoſt, whoſe under 
Bed is horiſontal, and the upper Bed, an inclined Plane, to receive the firſt 
Vouſſoir, as A C. 

Batter ſignifies the Variation of a ſloping Wall, from a Perpendicular, 
erected at the Foot of the Wall; TO by the Diminution of the Thickneſs 


at 9 as P Q. 


p The 2 


DL „ 


The A of a Stone is the Edg e of it. 

The Chute, of a Vouſſoir, is the Projection of the upper Joint beyond 4 
lower, taken in an horiſontal Direction, as AB, CD. 

The Riſing or Height of the Chute, is the Meaſure of a Perpendicular 
let fall from the Upper Joint of a Vouſſoir, until it cuts the ' as DE, 
B WW; 

The Names, and Uſe of the different Vaults, mall * given as an Intro- 
duction to the firſt Chapter of each Part, which will be better underſtood by 
referring to the Plates at the fame Fe. 
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CATER i 
Of ſome Principles of Geometry. Plate 1, 2: 
HROUGH a given Point to draw a right Line parallel to a Line given; 


Fig. 1. 
Let G be he Point given thro which the Line CD is to be drawn parallel 


to the Line = 


From the Point G, deſcribe the Arc I E K, ſo that it touches the Line AB 
from the Point F FR Wh at pleaſure on the "Foe AB, and with the ſame open- 
ing of the Compaſs, deſcribe the. Arc L H M, and thro” the Point G draw the 


Line required CD, — the Arc LM 1 in H. 


To raiſe a Perpendicular on a Point given in the middle of a ain Line. 


Fig. 2. 


Let L be the given Foint-on the Line I K. 


From the Point L deſcribe at pleaſure the Arcs I _ K with the ſame open- 
ing of the Compaſs; from the Points I, K, make the Section M, from the 
Point I, draw the Line . M thought the Seton, and it will be the Perpen- 


dicular requized. 


To raiſe a Perpendicular at the Extremity of a given right Line. Fig. 3. 


Let A be the Extremity of the Line propoſed. | 


From the Point A as Center, and the Interval AB deſcribe at pleaſure the 


Arc BC; from the Point B as Center, and the ſame Interval, deſcribe the 


Arc AE; from the Point F, the Interſection of the two Arcs, and with the 


ſame Ia, deſcribe the Arc D; draw the Line BD through the Sections | 


B and F, and from A to D draw the Perpendicular required. 


Having given the 8 of a Cucle whoſe Center i is loſt, to draw a right 
Line, which ſhall paſs through the Center, Fig. 4. 


Let HL be the Portion of a G. 


From the Point H make at pleaſure the equal Diſtances HI, IK; from 
the Points K and H draw at pleaſure the Arcs MN, OP, which inter- 
tin R; from the Point I, with the ſame opening, deſcribe the Arc T V; 
then from the Point H as — and the Interval I R, deſcribe the Arc X, 
which cuts T'V in the Point H; through the Points X and H draw the hos 


Py HX. 
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10 A PRACTICAL TREATISE 


To deſcribe a Circle through three given Points, F . . 
Let A BC be the Points through which the Circle is to paſs. 
From the Points A and B make the Sections EF; draw the tins EF; 


from the Points B and C make the Sections G, H, draw the Line G H till it 
cuts EF; the Interſection I will be the Center of the Circle, which will NIN 


through the given Points. 


To deſcribe a ſemi-oval the Diameter and Height being given. Fig. 6. 
Let A C be the Diameter and F D the Height: 


From the Point F, the Middle of AC, deſcribe the Arc A B a divide the 
Interval BD into thee equal Parts, one of which carry below D to E: From 
the Points A and C as Centers, and the Interval F E, defcribe the two Arcs 
GI, and HK; from the Points G and H and with the ſame opening deſeribe 
the ZW AI, anal CK which cut the firſt in the Points I and K, from which 
as Center ag the Interval I K, deſcribe the Arcs KL, IL; Gam the Center 


L deſcribe the Arc ID K, which will form the Semi-oval required. 


ſ 


To draw an Oval or Elliphs with a Cord or Thread, the two Diameters 
being given. Fig. 7. ” 
Let A.C, B D be 1 given Diameters. 


eh the Point B as Center, and with the Jajetval AE or E C deſcribe the 
the Arc FG, which cuts the Line AC in the Points FG; in F, G place two 
Nails, or Pins which ſhall be immoveable; place a third in A, "mad the Cord 


round the Nail G, and faſten the two Ends cloſe at A, als up the Nail A 
and with it and the Cord deſcribe the Oval demanded. ” 


To draw an Ellipſis by another Method. F ig. 8. 
Let gh be the greater, and k!] the leſſer Diameters, e and f the two Foci. 


On the Line g, h make at pleaſure the Diviſions 1. 2. 3. 4. between the 


Points e, m: with the Interval g 1 and from e as Center, deſcribe the Arc 5—6 : 


with the Interval h, i, and from the Focus f as Center deſcribe the Arc 7-8 
which cuts the Arc 5—6 in the Point a, through which muſt paſs the Ellipſis: 
then from the Focus e as Center, with the Interval g 2 deſcribe the Arc 9 10; 


from f, with the Interval h 2 deſcribe the Arc 11—12 which cuts 9—10 in b, 


throug h which muſt alſo paſs the Ellipſis: from the Focus f with the Interval h 3 
make he Arc 15—16 which cuts 13—14 in the Point c; from the Focus e with 

the Interval g 4, make the Arc 17—:8: from the ins f with the Diſtance 
h 4 make the Arc 19—20 which cuts 17—18 in the Point d, through which 
and the Points k c b a g deſcribe by hand the fourth Part of the Ellipſis K c g. 


In the ſame Manner the Ellipfis is to be compleated, but it muſt be obſerved - 


that if from the two Foci e and f Lines are drawn meeting in the Circum- 
ference 
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On STONE-CUTTING _ 11 


ference as at r, the Lines e bi fr, will together be equal to the greateſt 


Axis g—h. 


To draw a rampant or ſurmounted Arc, from a Semi-circle. -Þ is. 9. 
Let ABC be the Semi-circle. AD the Height of the Ramp, and DC the 
Line of the Ramp. Divide the Semi-circle into any Number of Parts as 1 2 


, 3 4, &c. elevate from the Diviſions, the Perpendiculars to A C, as 6 N—7 L 


—8], &c. above the Line of the Ramp. Carry the Heights of the Semi- 
circle 6=r, 7—2, 8—3, E B, &c. on MN, K L, HI, FG, &c. by this Means 


any Number of Points may bu found, through which may be drawn by Hand, 


the — Arc D GC required. 


To draw a rampant Arc, with the Compaſſes. Plate 2. F ig. 1 
Let AD be the Height of the Ramp, BD the Line of the Ramp, and LK 


perpendicular to the Middle of AB. 


Make LK equal to LB, draw KB; from the Point E the Middle of K B 
draw E F perpendicular to K B, to find the Point F on AB; draw FK; draw 
DI parallel to AB, to find the Point, the Point I on KF; from the Point 
I with the . I D deſcribe the Arc DH K; from the Point F with the 
Interval F K deſcribe the Arc K G B, theſe two Arcs, will 3 form the 
rampant Arc demanded D H K G B. 


To trace a rampant Arc with a Cord or Thread, the Span, Ramp, and 
Height of the Arc in the Middle of the Span being given. „„ 


Let AB be the Span, AC the Height of the Ramp, CB the Line of the 


Ramp, E the Point deſigned for the Height of the Arc, in the Middle of- AB. 


Through the Point E draw G H parallell to B C: draw EF perpendicu- 
lar to GH; make E F equal to EH; through the Points F and D, draw 
FD, make DI parallel to EF, draw KN at pleaſure parallel to FD; divide 
IL into two equal Parts in M, from which as Center and with the Interval 


M D deſcribe the Semi-circle KDN ; from the Center D through K and N 


draw the Diameters DP and DO; 5 F T parallel to PP and FS parallel 


to OO, make the Diſtances DO, DO equal to ES and the Diſtances DP, 


DP NE to ET; from the Paints O, O as Centers and with the ant 
DP make the two Sections QQ on PP, which are the Foci, O, O and PP 
are the two Diameters of an Ellipſis, which will trace the rampant Arc re- 
quired BOEPC, by making the Thread faſt at Q, Q and fwerching it to the 


Point B, from . carry it on to E and C. 


The Circumference of an Ellipſis being rer to find the Diameter 
Fig. 3. 
Let AB CD be the Circumference given. 


Draw at Pleaſure the parallel Lines 1. 2. 3. 4. and diride each igto two 


equal Parts in 5 and 6; draw through theſe Points the Line 7 -8 : divide the 
Interval 
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12 A Ne TRE AT IS E 
Interval 7-8 into two equal Parts in the Point 9, from which as Center, de- 
ſcribe at Pleaſure the Arc IO, IT, 12 ſo that it cuts the Circumference o 
the Ellipſis as in 10. 11. 12. Through 10. 11. draw 10. 1 1. and draw alſo 


I1. 12. Through the Center 9 draw CD parallel to 10. 11. and AB pa- 
rallel to 11. 12. The Lines AB, CD will be the Diameter required. 


A Diameter . given, to draw by Hand a ſur-baſed Curve, by Means 


of Points found in a Semi-circle. Fig. 4. 


Let EA be the ſemi- circular Arc, and E O the Diameter given. 


Divide the Arc E AP into any number of Parts 55 P RK C, &c. draw the 
Perpendiculars RQ, KL, CD, AB, &c. draw PO through the Extremities 
of the two Diameters ; all to P 0 draw the Lines QS, LM, DG, BF, 
&c. on the Points 8, M, G, F, raiſe the Perpendiculars S T, M N, G , F I, 
make FI equal to BA, G H aqua] to DC, NM equal LK, 8 T wool to 
QR and Og the Point TNHI, &c. trace the Curve demanded O [ E. 
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97 the Method of Sawing ihe 7 RAC E of 1 1 lar Arches, 
and o ye the 2 for the Faces * each Stone. Plate 3. 


8 this Tract muſt Ga as a "MIO Rule for the Following, it will be | 
proper for the Practitioner to draw it over ſeveral Times, until he can 


7 do it without referring to the Explanation or the Figure, as all other Traces 
only differ from it according to the different Kind of Arch to be conſtructed, 


ſuch as the bevell'd Arch, that in a battering or ſloping Wall, and that in 


circular Walls, &c. 
„ a 11 


Sa two Lines FEE ED to, and croſſing, each other as AB, CD, 


from the Point E as Center deſcribe the ſheeting Curve ABC, and the Extra 


dos, or upper Curve FG H: divide theſe two Arcs into two equal Parts by 
the dotted Arc 22—14—10: draw LM parallel to AB, and make the Diſt- 
ſtance BM equal to the Thickneſs of the Wall in which the Gate is to be 
conſtructed. Draw the outer and inner Eines of the Plan FK—A L-BM 


HN parallel to CD: divide the Arc ACB into any number of Parts, ſo 


they be unequal, ſuppoſe five, by the joint Lines 1. 2. 3. 4. from the Point 
E draw the Joints 1—5, 2—6, 3—7, 4—8$, then from every Point where the 


Joints cut the Arcs ACB, F GH, &c. as from the Points 8—10—4, 7—14—3z 


&c. on K N let fall the Ne 8-9, 1011, 412, 7-13, 1413, 


3-16, 2--17, 18-19, 6—20, 1—21, 22—23, and 5-24: divide the Sheeting 
of each Vouſſoir A 1, 1—2, 2-3, &c. each into two equal Parts, in 25, 26, 


27, 28, from which alſo let fall the Perpendiculars 25 Y, 26 X, 27 V, 28 T. 


To draw the Moulds of the Sheeting. 


Below the Trace draw a Line OP parallel to the Line KN; prolong ED to 25 


make the Diſtance QZ equal to E D; thro' Z draw the Line R S parallel to O P, 
then on each Side QZ by off the Diſtances C 3 on Q 29, 3—27 on 29—30, 
27—4 on 30—31, 4—28 on 31—32, and 28B on 32P; on the other Side lay 
C2 on Q33, 2-26, 26-1 on 3435, i—25 on 35—36, 25A on 360: 
Through the Points 2 3533-29-31 let fall on RS the Perpendiculars OR, 
35 a, 33 b, 29c, 31d, PS: Through 3634-30-32 let fall the Perpendicu- 


lars from the Middle of the Sheetings 36e, 34f, 30 g, 32h. The Diſtances 


DD give the Breadth of the ſheeting of each Stone in the ſheeting Curve. 
D ST 


14 A PRACTICAL TREATISE 


To Fc the Moulds of the Beds Or Joints. 


Lay off the Diſtande 15 on 35—41, on 33—43, on 29-45, on 
31—47 and through the Points 41-43-4547 draw the Lines 41—42, 
43—44z 45—46, 4748 parallel to QZ: To find the Middle of the Joint, 
divide the Diſtances 35—41, 3343, 29-45, 31—47 each into two equal 
Parts as in k mgs, through which draw the Lines Kk h mn, qr, s t parallel 
20 Wi 
The Diſtances I, I, are the Breadths of the Joints; ; the Lines D, D, thoſe 
_of the Sheeting L „ the Joints: The five dotted Lines, the Middle of the 
Sheeting, and the kl Lines the Middle of the joint Faces. 

MM. B. The Moulds of the upper Bed or Joint, of one Stone ſerve for the 
under Bed of the next. 
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On. $STONECUTTING — ts 


CH ATT ER Iv; 


* 2996, 


Of a flraight Gate with a ſemicircular Arch. Plate 4. 


ET ABCD be the Plan of the Gate propoſed ; divide the Opening into 


two equally by the Perpendicular EF, and from the Point E as Center | 


Eibe the Sheeting A F B and the Extrados GHI : divide the two Arcs into 


five equal Parts by the Points 1—2—3—4 and from the Center draw the joint 


Lines 1—5, 2—6, 3—7, 4—8, theſe Lines with the two Arcs will form the 
Heads of the Vouſſoirs. 


The Perpendiculars from the Chutes, ind thoſe from the middle of the 


Sheetings are not drawn in this Plan, as the Vouſſoirs may be traced without 


making a Mould for each Face of the Stone, by having the Head of the 


Vouſſoir and Thickneſs of the Wall only, in the following Manner. 


Choſe a Stone long enough to go through the Wall, and of a Breadth and 
Height capable of containing the Dimenſions of the Head of a Vouſſoir as 


2—3—7—6; dreſs the Side intended for the Sheeting, ſo that it does not wind; 


on which lay down the two parallel Lines (Fig. T.) - 10, 1112, diſtant 
from each other the Breadth of the Sheeting 2—3, then ſquare one End, to 


9-1 as 9-11, and parallel to 9g—1z draw 10—12 diſtant from 9—11 the 


thickneſs of the Wall, ſquare the Head and Tail, on which apply the Head 
of the Vouſſoir +37 ſo that its Extremity 2—3 be exactly on 10—12 


and on 911 as is repreſented in Fig. 1; then hollow the = og and cut 
the Joints or Beds, according to the Trace, as is ſhewn in Fi Ig. 2. 

Fig. 3. repreſents a Vouſſoir finiſhed, the reſt are formed in the Ku Man- 
ner: inſtead of drawing the Heads 1 the Vouſſoirs on the Stone, a Bevel 


formed to the Curve of the Arch, may be uſed, as B-4_8. 
Fig. 4. is a Vouſſoir ee with the Moulds of each Side of the 


Stone, which will explain what was hh in N 2. ſhould: . Learner not 
. that Trace. 


The Vouſſoirs of Elliptical Archer are cut by the ** Method as N 2 5 
505 except that Moulds muſt be made for each Head, to give the firſt Form 
to the Vouſſoirs, and taking Care not to reverſe the Janes by placing the 2 
upper Bed inſtead of the lower: Beſides the Moulds are not alike except in 


the breadth of the Sheeting, and the Angle formed by the Sheeting and the 
upper Bed, is not equal to the Angle formed by the Sheeting and under Bed; 
the Reaſon of which is that the Joints, of an Elliptical Arch, do. not all 


proceed from one Center, and beſides the Aren is leſs curved 1 in the middle, . 
than Wh" ThE. ae 502 oe n 1 EEE Want % $57 934 15. ap : 
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& a | Gate Tot 6 in . with a i e e Arch traced by Moulds 
| and by the Suare. Plate Bs. 


4 7 —_ "Is ine is fit to be bevelled been as e 0 E, DF are not 
1 ſquare to the Front AB; it differs from the preceding only 3 in its Obh- 
# wh, which will require more Trouble in the "Trace. _ 


g Let the Tharn be made as before, to b add the Perpendiculars of the 
| ches of the Sheetings, of their Centers, and thoſe of the Joints as in Pl. 5. 
and from the W of the n A draw the Line of . or Be- 


vel A B. 


Im give . gerel to the Sheetings, | 5 8 


8 „Die the parallel Lines E. M, NO diſtant from each tha "A "08 A © 
and on each Side of the Perpendicular 38 R, lay off the Sheetings, and of their 
Centers or Middles (as in Chap. 4 . 3 Nie n oy: down. the. 


0 


Bevels f in the following Manner. 5 RAS nd 


_ Lay: the Interval 2C on L 29: 34 on 30-31, PLP on 32=33; 73-8 on 
92 3435 11—12 on 36—37,. 13—14 on 38—39, 15—16 on 40—41, 19=20' 
| on 4243, 2122 On 44—45, 23 D On 46—47 and HD on M48: then 
ER draw by Hand the pricked Line 29—3 —33-—35—8 7-39 and —.— which vill 
5 5 Siye the Sheetings the Proper Bevel. "Babs 


1 give the Bevel to the Joints. : 8 


„ - Take the Height of the Joint IK: 1 lay it off to 3 the joint Lines 
52d=zoe- 54-56 T, parallel to the Lines of the Sheetings 374-32 b—41—c 
485 as in Chap 4: then by the Diſtances 9—10 on 51—52, : 26—27 on 49 
5 3 ares 1718, on 53-54 and 224 on 55. 865 and draw the Lines 33 50, 


3 TR $1=54 and 45.—86. 


\ To trace the Vouſloins S Moulds. : 


"Date one of the Heads of a Voufſoir, ako to which all the reſt OY A 
be eut as if the Arch was ſquare on both Sides. To trace the Sommer or firſt 
_- Vouſſoir placed on the Impoſt FD B, apply the Plan of the Impoſt on the un- 
der Bed of the Stone (as in Fig. I.) 1 that the Side D F, be on the under Ar- 
nas of the Sheeting 6768; this done, apply on the Sheeting the firſt Mould 
3 9 8 5-48 O, placing its Side O48 between the Points 67-68: then on the 
upper Bed apply the firſt Mould of the Joint placing its Side 8 45 between 

the Points 69—70 : having thus gone round the Vouſſoir with its Moulds and 


having traced them as in Fig. 1. cut the Stone according to the Lines and 
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On 'STONECUTTING® 5 
the Vouſſoir will be compleated, as in Fig. 2: The other Vouſſoir are traged 


in the ſame Manner. 


To trace the Vouſloirs by the Square, 


Dreſs the Bed of a Stone, and ſquare it on one Side, as in Fig. 3. then with 
a Bevel take the Obliquity 60 22 B, which apply to the Stone, placing one 
Leg of the Bevel along the Arras 6162, and tracing on the under Bed, by 
the other Leg, the Line 61—63 ; then take the Length 22-605 lay this on 
the Arras from 61 to 62; which done ſquare the two Lines 61-64, 62-655: 
then take the Chute of the Vouſſoir H 21 and lay it on the under Bed from 
61 to 63, and from 61 to 66 parallel to 61-62; take alſo the Perpendicular 
of the Chute 21 J, with which draw the Parallel 64-65 ; then by the Lines 
61—64, 61—63 troll the Head of the Stone and by the Lines 62—65,—62— 
66 dreſs the Rear or Tail, after which hollow the TORY with the curved 


WEIR HIK, as repreſented | in Fig. 3. 


The ſecond Stone is traced. as the firſt, giving it the 8 Ravel ad; in⸗ 
ſtead of laying the Length 22—60 on er as in the firſt, lay in the ſecond, 
the Interval 1 6— 59 on 71—72, take the Chute IP, by which, trace the Line 
75 parallel to 51—72. Then take the Height of the Chute PQ, and with 
it, parallel to the . ſame. Arras 51—72, trace the Line 74. Hollow the 
Sheeting, and cut the Joints, by the curved Bevel ; becauſe in the ſecond and 
third Stones, &c. The Beds and Side of the Stone only ſerve to find the two 
Arraſes of the Sheeting 74.75 as is ſhewn in Fig. 4. therefore in tracing by 
the Square, great Care muſt be taken in cutting theſe Stones, that the Joints 
crofs the Grain of them as little as poſſible, or the Vouſſoirs when cloſed by 
the Key-ſtone and preſſing againſt each other, wilt cauſe the Arraſes to pp 
and fly off, which has defaced many fine pieces of Work. 


The two Stones on the other Side: are traced 3 the Conc: 1 only 
the Bevel is on the contrary ow; as cp ſhews, and for the ow: 
take 60 and 1258. . 47 54 29918 } 


Ps "ape, the Key hone : dreſt one Side of a 89 for the Sheeting, 0 on 
which apply the Mould 1216-58-50, then cut the Head and Tail, {quare 
to this Side, obſerving on the bevel Side to keep the Square, Guat" to the 
Line 2—16: dener the Satz, and cut the en by 1 carved Bevel, ag 
before. . c 


ö . 
— 1 Fa - * # % - hy P " 
a 0 OR. SM SEEN 3 7 . . | 
4 4 p 4 a ' 
, Lay > . : 1 - 
U ** 4 L 7 


5 SUED 


1 . „** —̊— —ękê 


* —— — — - 5 - » 
* — : — 9 p — — —— 
r 44,4 WR l 
Te — x 2 4 — 2 ——ů — eee 1 . me 2 
; —_ n . , 4 — — 3 2 3 — on, 75 Nr 88 22 
N * 7 * 2 4 * n = * F * 
r — 4 \ — — 9 — 
r 


2 : 
«ODA am l _ 
3 e n S 95 , 1 T — 
— 3 3 ers . _ eee y 5 R n ICE ' 2 N — 
* * N 4 2 val 2 « - $5 4 b — r N 

— e * . «i nel 6 " 5 2 — 71 OT. 0 Fi. 2 = 5 l —— 22 — n FP 4464 8 - by 
Wir Pr ment where, ape: oP Rr ES lk... — % — Ge —— 1. ES: 0 8 * — O X N * 2 > ' ? 

2 3 £ : * Mer BAG - — 15 i a 88 ts : — * = N — 2 — * a 8 < 

"MINE" © AS * — mm 2 4 * boy 2 oh _ 2 * = CIO E * 2 AD — — — 4 7 by 4 3 0 R mum > 8 = hy 

2 RB. og IN pO 1s * * Ve) 2 big” 6.4” 2 a ors 7 2 = - 7 f ” 4 * . 5 's I — 7 1 — : 10 — ; 
. . . ²˙ NAA 8 ME oo gap : ow me! r 8 — 
= e — 3 * WW _ — 4 _ 
. © N 8 — 
ow — ” ws - 2A 1 
p : a — A ** 5 * * "SE bi . — 

a > > » * 4 * 


—— 4 - Une >= Arne A 0 os —— ny . 
[1 * " 2 v2 : þ 
DP” : 


i A PRACTIOAL;TREATISE 


CHAP, TD; $6 VE. 


A Cs with, a kent ene. Arch, bevelled in free; in a battering, or 
bing Wall. Plate 6. e 


Hs Gate differing from the laſt, only by the addition of the Batter, 
that will be particularly treated of here, without repeating the for- 
mer Work, 


Make a Twas as in ; the preceding; continue the Lage AB to C; from the 


3 Point B, draw the Line of the Batter BD: From the middle of the Sheet- 
ings, From the Chutes, and from the Joints, draw Lines parallel to EB, as 
3910, 40—8, 41—6, 42—4z 559 &c. all which are terminated by the 


en ok We Batter BD. 


Method PY laying the Retreat of the Batter on che Bevel. 
hs.” = the Interval 1—2 and lay it ſquare to the Line of the Bevel, [© RE 


it on one Side on 1 5—16, and on the other on 31-32 lay 3—4 on 17—8 
and 2930 5 6 on 19-20 and on 27-28, 7—8 on 21—22 and on 25-26, 


and 9 x0 on the middle 2 3-243 then trace by Hand the dotted Curve. G 24 


* 5 find that of the Extrados, lay the Interval 11—12 on 13-14 and 
on 37-38, lay alſo CD on 3334 and on 35-36, &c. then trace the Curve 
E 36 F and draw the Lines 10 22—34, 4636's and 50—38 which ny 


n the eee in Plan. 5 


FO [7 £ 13 


But ho bender 90 REP FR, the Method of 1 * Retreat of the Bat- 


ter ſquare to the bevelled, or oblique F ront, we I here give an Example 
which ſhall ferve, for _—— 


ſh = $57 Fran the e 2 (or any has) wah the Conmalſcs . 


one Point of the Compaſſes on 22, ſo that with the other Point deſcribing 


an Arc, the front Line may be a Tangent to it, as in Point 21; then will 


the Line 21—22 be ſquare to the Line EF, for if the point of the Com- 


paſs had been placed a little above or hal 22, the other Point, either 
would not touch the Line EF, or would have interſected it. 


Application of the Bevel and Batter to the Moulds of the Sheetings. 
Having as before drawn the two Parallels 44—64, 74—7s diſtant from each 


other AB, and marked on them the Lines of the Sheetings, the middle of 


the Sheeting, and thoſe of the Joints; lay the Diſtances I G on 44—45, K 32 
on W L 30 on 4849, M 28 on 50-51, O26 on 52-53, P24 on 
54—55 
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A Gate with aſemicircular Arch beveld infront and the Wall batterd 
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ON STONECUPITING: -: 19 
54555 Q 22 on '56—57, 8 20 on 58-59, T 18 on 60-61, V 16 on 62—63, 
and X H on 64—65, trace the dotted Curve of the Front of the Sheetings 
45—55—05: 


Application of the Bevel and Batter of the Moulds of the Joints. 
Lay the Diſtances Z 38 on 66-67, N 36 on 68—69, R 34 6n 729, Y 


14 on 72—73, then draw the front Lines of the Joints 4967, 53—69z 
57—71, and 61—73. 


To avoid Repetition, it is proper to mention here, that to trace the Vouſ- 
ſoirs of this Gate and the flick by Moulds, the ſame Method is to be 
followed as laid down in Chap. 5. Practice will render it eaſy to trace them 
by the Square, without adding more on that Head. 
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il Gate ih 4 — Arch, bevelled in Hrink Xs in a battering 7 * 


of Gd a * Arch. late 7. 


HIS Gate is ſaid to butt a ſemi- circular Arch, becauſe it croſſes or inter- 
ſects the Reins of a 0s nen nn _ Which it forms a 


The Taack vl the "WI as the preceding we n only add what con- 


8 cerns the Interſection of the Vault. 


e the Line AB to C; prolong the Line BD towards E, on which 


: 3 the Arch of the ſtraight ſemi- circular Vault BF; draw the dotted 
Lines of the middle of the Joints, which produce beyond the Rear-line AG, 


as alſo the Chutes, their Perpendiculars, &c. as in the Plate. 
Chutes, their Middles, and from the Joints, draw Lines parallel to BD, until 
they cut the ſemi-circular Arch, as L 15, K 7, Orr, I3, and Hr, Ke. then 
working for the butting of the Arch, as for the Batter, lay the projections 


Then from the 


'X—2 on 17—18 and on 19—20, 3—4 on 21—22 and 23 24, 5—6 on 25—26 


and on 27—28, 7-8 on 2930 and on 31-32, 9-10 on 33-34 and trace 


the Curve 4.3--34--20, which is the Plan of the Interſection of the two 


Arches. For the Extrados lay 11--12 on 3-30 and on 37--38, CF on 


1 1 4 
” * ” þ 
J 


39--40 and on 41--42, &c. through theſe Points trace the Curve A 40,-- 
38 G, and the Plan of the Joints . e, . and 


24--46-- 38. 


To lay the Projection of the :nterſetted Arch, on 4 Mould of the 
Sheeting. 
Lay 1718 on $1--52 and 53-54, 2122 on 5 5-=56 a on 57--58, 


'25--26 on 59--60 and on 61--62, 29--30 on 63--64 and on 65--66, 33 
34 on 67--63 and trace th rear Curve of the Sheeting M 56--68-- 58N. 


To lay the Proj ia of the interſected Arch, on the Moulds of the | 


| Joints. 


Lay 43-44 0n-77--78 REY on _ 35--36 on 69--70 and on 715, 
47-48 on 81-82 and on 83-84: then lay 39--40 on 73--74 and on 75-- 
76, and trace the curved Rear of the Moulds of the Joints 56--78--70, 58 


: —$0--72, n and 66--84--76. 
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A Gate in a "battering . wa ele and dite in F. ront, and in Rear, 
with J. ſſoirs of equal Heads. Pl. 8. Y 


ET AB GH be the Plan of the Impoſts, from the Point 24 as Center, 
deſcribe the Arcs A CB, and IRD, which divide into five (or more) 
al Parts : Draw the joint 1 25 from the Center, as uſual; draw the Per- 
pendiculars from the Joints, below A B: from the Summits of the Perpendicu- 
lars draw Lines parallel to AB, terminated by the Perpendicular D F, from 
whence they are continued to the Line of the Batter D E, by portions of Cit- 
cles of which D is the Center, and from the Points where theſe Circles cut the 
Batter, as from E, 13, 16, 18, &c. draw the Lines 13—I7, I0—I5, I3—14, 
EF, &c. parallel to AB, 1 Lines are to be laid on the Perpendiculars of 
the Sheetings and Jeints, below the Line AB, in the following Manner. 


Lay the Diſtances i from 20 to 2, and from 21 to 8 lay 13-14, 
on 22—4 and on 23-6; through theſe Points trace the Curve A, „ 
B; to find the Extrados or outer Curve, lay 15 16 on 2510 and on 16-2 5 
EF on 9-12 and on 28—29 and draw the Lines I 27, 27 9, 20-12, &c. 


and alſo the Joints 2— 10, 4—12, 6—29, 8—27 ; prolong at pleaſure the Lines 
of the Plan A G, BH to K and L and draw the Lines $36, 4—40, 2—345 


&c. parallel to A G and BH. 


To make the Arch ſtraight draw at pleafure the Line 51— 52 Re to the 
Side of the Plan AG, BH, above which on the bevelled Lines proceeding 
from the Perpendicufars of the Sheeting, lay the Heights of the Perpendiculars 
let fall from the Line of Batter; each on its reſpective Line, which terminates 
the ſaid Perpendicutars, for Example, hy M 18, (which proceeds from 1 and 

from 7) on 34—35 and 36-37, (which are auen frortt the fame Points 1 and 
7), lay N13 on 38—39 and on 40—41, NP en 42-4 and trace the dotted 
Curve K 43 L; to find the Extrados, lay N 16 on 44—45 and on K 46, E 
on 47—48, and on 40-50, then draw the Lines 51—46, 46—48, 48—5o, 
&c. and draw at pleaſure the Line TV ſquare to D 52. 


To form the Moulds of the Skeeting; 


Draw the Line 53—58 at pleaſure, on which hay the Breadths of the 
Sheetings (not from the Arch A CB as before) but thoſe of the ſtraight Arch 
K 43L, that is, lay the Diſtances K 37 on 53—54, 37-39 on $4—55, 39 

—41 on 55—g6, 41—35 on 56—57 and 35L on 57--48; 3 the Points 

53 5455-56-57 —58 draw the Lines 5379, 54-7*, 55— 7, 56—76, 


60.7 5 and 59 74 Perpendiculars to $3758 : to terminate the Front of 
the 


22 A PRACTICAL TREATISE 


. -J V the Sheeting lay 72 A on 5364, 718 on 5463, 69—6 on 5562, 68=4 
on 56—6x, 66—2 on 57—60, laſtly 65 B on 58—59: then draw the front 
SIOY wy the Sheeting 59—60, 60—6r, 61-62, &c. To find the rear Lines of the 
ö n the Diftances 72 G on 53—79, 71—8r on 54—78, 69—80 on 


eon 56--76, 66--31 on 57--75 and 65 H on 58--74; and 
= of the TY 7475, 7 75—76, 76--77, xc. 
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Jints of the ſtraight Arch, 37--46 on 54-86, 
*. 93 56-84, and 35--45 on 37-83; then thro' 
50 draw the Lines of the Joints 86-93, 85--92, 
f the Sheeting. To terminate the Fronts of the Joints 
| Ion 83—87, 67--12 on 84--88, 70--29 on 85--89,; 
nl the Point 27 ” Kg ade on the Line T V, will be diſtinguiſhed 
in the Moulds by the Point 86, the Interſection of the Lines 53--58 and 
93-86, then draw the front Line of the Joints 63-86, b2--89, 61--88, 
and 60--87 ; to find the rear Line of the Joints, lay the Diſtances 7 3--30, 
on 83--90, 67--32 on 84--91, 70--94 on 85--92, 27-82 on 86—93, and 
draw the Lines 78-93, 77, 76--91, and 75-90. 


1: zjuſt be Shed At the Vouſſoirs of this Gate, muſt be cut by the 
Moulds of the Heads of the ſtraight Arch, and the Moulds of the Sheeting 
muſt be applied on the Vouſſoirs before the Sheeting is hollowed ; as we malt 
Do in the. firſt Figure. 


"Te the Gr Vouſſoir on the right Hand be cut by the head Mould 322 
L 34-35. On the Face of the Stone intended for the Sheeting, apply the 
firſt Sheeting Mould 60—75—74—59 : on its upper Bed, the firſt joint Mould 
6075-90-87; and on its under Bed the Plan of the Impoſt D B H; then 
cut the two Heads according to this Trace and hollow the Sheeting ſquare to its 
Arraſes 60—75—74—59, uſing for this purpoſe the curved Bevel L 35, placing 
the Bottom L on the under Arras of the Sheeting, as is repreſented in the Figure. 
The ſecond Figure ſhews the Vouſſoir finiſhed ; the reſt are cut in the ſame 
Manner. We ſhall ſhew in Chap. 10. in what the ſtraight Arch differs from 
the Face of a bevelled Arch, Kc. 


CHAPTER 


. 


— . A ‚— 


n 


Saw 
OPT. 5 Wot. pr nr ne — a_—_—_ 
rr = i” #3 ASS IL. K a 4 


* 
5 
1 
. 
A 
" 
7 
. 
PF 2 
- 2 TIES EIS — 


Os 


* 


8 
+ 
a 
- 1 
. *. 


1 
15 
1 
i 
5 
7 
is 
- 2 
n 
325 
1 
% 21 
n 
«of 
ws + 


L 
1 
R } 
SST TILA. 
1 1447 4. 
5% / 3A 
* Af * 
, 


U 14 * 
* 
on p 
* * 
. 
* 
4 - oy 
. 
N — 
| A 
* 1 
* -. 
. 
«2 
#4 
* 
0 
. : 
6s att 
SAS.» 2 


1 
1 * 1595 
. 
. 1 
77 PS 
vt ith 
7 
1 
- 
, 1 
* 2 4 
* ny 
P 4 
14 vi * 
9 
, 
. v6 +13 
1 


„„ 


* 
5 
* 
* 
= 
E 
* 
* 
f 
* 
. 
— 
= * 
5 
5 
4. 
4 


1 


n PRI 
* — 


E —— D 
— — — 
„ OS * — Thad 


—— — 


e 
ann — - 
. — 


* 


—— — — bu. 


Ee ns aj ea > 


The | bevel Kick 


8 quare - 


+,1t 


PLATT) 


ad? 
ad 
[M 
„ 


+» 

994541 
11125 
9 ' 

U 


81 


11 
1 


trac 


cedbythe 


91 

N 

INE 

27171 ; . 

9 6 1770 — — — 
251 rr 

— —— 


—ͤ ——̃——— 
1 


— — . —— 


——————ů—ů— 
—— 


— — 


0 
ws - 
. 
4 
X 
o* 
S 
* 
þ 
: 
* nnn 
* e * | 
, V 7 * 
. 
«6 # . 
. * 
* * 
” * 
p : 
* 
. . 
4 — * 
4 . 
. * 
5 . 
. % 
— — 
» 
* 
. 
* 
7 
. 
5 
* 
« 
” 4 
20 
— 
* 
1 
5 o 
DIS 
* AN MOAT ts 
a, + * 
N o eee 
MINING ö ores et — 
Acne | 
. DIO NN 
. nne Hd 1 
en 
MANY 
* 
n 
: N det, wo N 
when 
9d. ' 
— 9 
' 
11 
» 157175771776 ? 
N ' 
| \ \ TEL — i Q N a 1 
EE . — ny INI A | tt 
— em Roe 1 k 1" LITE Vahl yok vt en yt A „ 
— awed \Þ 24-448) * 
— — e brett ttt N Was 
x * Nee et. ; 
re ded o 
a no tor tia tre re I en U 
In ö 14011 
— 


TEN 


n 
inen 
' 


lj | ; 0 


1 
A. 11 
N * \ Xx 
Sea d3 pt) ot 4+) - 
ORUNRNATIAIIGT 7225 
TENG Ae: nne 
\ IN Th 0 ＋ 
hh 8 . 
' * „ 
: h Nine MINING 
f vb COP 
1 - 
ad "ts ay "” 
e P / 
IH 15780 0 
N 8 8 * 
9 . 


| 


| 


— 


14 


— — 


* 
5 _ 
s » == 
PL. — 
| had .. 
— 1 _ 9 / 
* * - 
5 4 4 ef 2 —— = 4 — 
of * 5 il * — 
- V * 9 eee e * . : 
— — 2 — m— er J 1 Ell a — Logs 
Kr. < 5 0 ® —— II OE IEEE TOTO ⁵w Ä⁰ᷣ— — — — — — — 
” * oma ” * — — _ „ 
2 x 4 DR . on . " . 
0 * — — wo >< — - — my 0 M4 "or 
„ 4 IS — c retort — —ͤ NERD es 5 
: 1 7 , - * A - -. 


| 


1, 


10 


op 


OFT 


| 


TYPO 


HM 


F 


| 


| 


| 


- 


| 


j 


N 


| 


1 ik 1 


5 


Py Nit: 271 f 
. ANT Py” 27 WAS 7 > " 
| ＋ . - . 7 eee. D 
. 1 eee LE IN 
15 * * 7 y * 
| ag mw * N. * 
100 8 3 1. * > 


A OOO. 4. 4 ALLELE EL EI MELEL ALI EL LLFEL LD 


* 5 „ „ * 
J „ „„ 57 
„ „ „ „% „* 
* » 

* # 91 „ © 
"TX N 
„ „ . 

. 0 * 
- 


* s „* 
. 

So, 9 
„ „ + 


5 * 
- 
- 


0 * Py EX a” 2-53 4272.9 
„ „„ „ eee eee 
= 


= 
FO YOON TEETER, 
o . 


- 
* . + 
FRY YTYrYFTINITI TEDDY 5 5 5 2.0 © 


y 


* G = - 7 
2 n a : » — * 
A . . * 7 
my ” 
4 » 
-- WH . * * * 9 * — * 6 * . * 0 wT 20 —— v.44 * = — 5 —— — + Da, of „  *, # 4» * : * 
„ 4 . a A* » * q 
. — 


e Nee ee 


Of, the bevelled Arch, traced by the Square. Pl. 9. 


ET AB CD be the Plan; from E the middle of A B, deſcribe the Arc 
AFB, which divide into Oi equal Parts, and from he Center E draw 

the joint Links draw the Perpendiculars of the Chutes, ſquare on AB, and 
where theſe Lines cut AB draw others parallel to the Impoſts AC, BD. | 


To forty. the firſt Vouſſoir on the Impoſt H A C, make a Bed to a Stone to 
receive the Plan of the Bevel HG Z 9, and ſquare che other Sides to it: to the 
twd Ends, or Heads apply the Mould G HK, whoſe Height G K ſerves to 
gauge the Stone, and make the upper and under Beds parallel to each other; 
then take the Chute and its Perpendicular, as alſo the Sheeting or Curve, and 
the upper Joint, all which are repreſented in Fig. 1. and by ſmall Letters 
of the Alphabet, referring to the great ones in the Trace, then work off 
the dotted Part and the Stone 1 is finiſhed. 


Having made a Bed to the ſecond "DE ah upon the top of i it the 
bevelled Mould: 1 1—2—3—4, according to which cut the other Sides ſquare to 
it; then apply to the Ends or Heads the Mould Y QON, whoſe Height 
* Q regulates that of the Stone; trace, as in Fig. 2. the Sterling and Joints, 
as ſhewn by the ſmall Letters. Then work off the dotted hs as before, and 


the Stone is finiſhed. 


For the Key-ſtone, W 77 a Bed, by the Mould . as before, cad to 
the two Ends apply the Mould PRVX, ' whoſe Height VX is that of the 
Stone, the Sheeting and Joints are then traced as in Fig. 3. and the ſurplus 
dotted Part worked off: the two laſt Stones are traced and worked in the ſame 
Manner, but when ſet in the Work, the Rears muſt be turned to the Front, 
as the Angle CAH of the Front of the Impoſt, is equal to B D ro, the 
rear 2 5 of the other Impoſt. 


To make this till more - ineligible, Fig. 4. repreſents the Vouſſoirs placed 
on the Center. er 5 
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Of the bevelled Arch, by an abridged Method. Pl. 10. 


HIS Tacx is ſaid to be abridged, becauſe by one very ſhort Opera- 
tion, the Moulds of the Sheeting and Joints are found within the 
Plan ABCD; which being given, divide AB into two equally in E, through 
which draw E F parallel to AC: from the Point A draw AG perpendicular 
to AC; prolong DB to G: divide AG into two equally in H, from which 
as Center deſcribe the Arc AFG, which divide into Vouſſoirs, ad draw the 


| Joints from the Center H: draw the Perpendiculars of the Chutes parallel to 


E F and below C D: The Moulds of the Sheeting are compriſed between the 
Perpendiculars of the Key, 15 thoſe of the Joints are traced on the Side of 
the Han, as — 


| 'To find the Moulds of the Sheeting. | 
Through the Point Q draw QN Parellel to GH, hd RS the Polt N; 


thro the Point K draw K L parallel to G H, to find on QT the Point M, and 


on RS the Point L : draw the front Line of the fecond Sheeting MN, and the 
front Line of the firſt IL; the Rear of this Sheeting is found by the fame 
Operation below the Plan, as in the Plate. The Mould of the Key is formed by 
the two Lines RS, QT, and the front and rear Lines of the Plan AB, CD: 

The two Moulds of the Sheeting NMT S, and LIXVV, ferve to trace the two 


Stones on each Side, obſerving only, that the bottom Arrafes of the Sheet- 
ing on the Side AC, become thoſe of the Top on the Side BD; or the 
bottom Arras of one Side may be the bottom on "oh other Side, by reverſing 


the Mould which will have the fame Effect. 


To find the Moulds of the Beds or Joints. 
Prolong NQ to DG, to find the Point P, thro which and the Point E draw 


the Front of the ſecond Joint P 2: prolong L M on GD, to find O, through 
which and the Point E draw the Front of the firſt Joint 0 3: Work the ſame 


to find the Rear of theſe Joints, which are ſufficient alſo to trace the Stones, 
by reverſing them as the Sheeting Moulds before. 


"I not abſolutely neceſſary to cut out the Moulds of the Sheeting and 
Joints, but the Angles may be taken with the Bevel-rulers, and applied to 


© Stones ; ; the Heads are prepared as uſual, with the Moulds of the Heads of 


e ſtraight Arch. 
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It muſt be remarked in this Trace, as well as in the preceding Bevels, that 
the Face or front Arch differs from a ſtraight Arch, becauſe the firſt is con- 
ſtructed on a Baſe which cuts the Plan obliquely, as A B, and on the con- 
trary the other is conſtructed on a Line ſquare to the Sides as AG; but theſe 
two Centers, whoſe heights are equal, having different Baſes, it is evident that, 
that which has the greateſt Baſe muſt be wider, than the other, which is a 
ſemi-circle, which is demonſtrated by two Sections of a Cylinder, one perpen- 
dicular to the Axis, and the other oblique : that perpendicular to the Axis muſt 
form a Circle, if the Baſe be perfectly round, and the other, an Ellipſis or 
Oval, becauſe of the lengthening of one of its Diameters, cauſed by the 
oblique Section; as we ſhall treat of the difference of theſe Arches more at 
large in another Part of this Work, we ſhall deſiſt ſaying more at preſent. 
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8. CHAPTER 
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EE Ü 


A Gate in the Quoin of a battering Wall. Pl. 11. 


EI ABCD. Fa the Plan of the 1 in 18 the 1 is to be con- 
ſtructed, of which AB is the Span: draw the Center Line 75 L, on 

which erect the Perpendicular E H; prolong the Line CA to E, and DB to 
G, then from the Point L as Center deſcribe the Sheeting E FG, and its Ex- 

en divide theſe Arcs into five equal Parts: from the Divilicus let fall the 
perpendiculars of the Chutes, the middles of the Sheetings and Joints, to the 

rear Lines of the Plan 75 C, 75 D: from the Summits of the Perpendiculars 
draw Lines parallel to E G, terminated by the Line of Batter HI ; lay the 


Retreats of the Batter on his Perpendiculars of the Sheetings and Joints ſquare 
to the front Lines of the Plan I. A, LB, by the following Method. 


2 the Retreats 5--6 on A 21, 7-8 on 22—23 and on 3435, 9-10 on 
308 40, I11—12 on 24-25 and on 32—33, and laſtly :3—14 on 26—27: then 
on one Side draw the Curve A 40—27 and on the other to abridge the Work, 
the Lines B-35, 35-33 and 33—27 : for the outer Curve or Extrados, lay 

19—29 on 28—29 and on 38—39, 17-18 on 30—31 and on 36-37, KI 
on a b: and then trace the Carre 29— 31 b, and the Line b37- 39, &c. 


The Moulds of the Sheeting. 


Draw the Line 47 57 on which lay the Arc of the Sheeting EFG in the 
uſual Manner : then on the Lines of the Sheetings lay the Diſtances, E A on 
47—48, 41—21 on 49—50, 4223 on 5152, 43-40 on 53-54, 4525 
on 55—56 and L 27 on 57—58; then trace the front Curve of the Sheeting 
48 5438: the ſame muſt be repeated on the other Side, when there is only 

a ſtraight Line drawn from one Sheeting- curve to another: To find the Rear 
of the Sheeting, lay EC on 4763, 41—72 on 49-64, 42—2 on 51-635, 

43—73 on 53—66, 454 on $07, L 7 5 on 57—68, and trace the Curve 
63=65—68. 


The Moulds of the Joints or Beds. 


Having taken the Height of the Joint GH, with it trace the Joint-lines 
60-69 and 62—70 parallel to thoſe of the eee & c. to find the front 
of the Joints lay 46-29 on 59—60, 44-31 on 61-62 and draw the Lines 

2 60 and 56-62; for the Rear, lay 46— 71 on $909 44—74 on * 
KA draw the Lines 67 — 70, and 6 * bg. 


_ Inſtead of ag the Joints on the her Side as uſual, we have made Uſe 


of thelabtidgdd Method i in Chap. Io. 3 
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On STONECUTTING | 27 


To trace the Stones by Moulds, prepare the Vouſſoirs with the Head-moulds 
of the ſtraight Arch EF G; the Sheeting is hollowed and each Vouſſoir, cut 
by its particular Mould in order : the reſt is done as uſual ; but it muſt be ob- 


ſerved that if the Sheeting Moulds uſed, are made with ſtraight Lines in Front 


and Rear, the Sheeting muſt not be hellowed, untill the Moulds have been 
traced on the Flat, otherwiſe, the Moulds will be, in the Middles, too long in 
Front, and too ſhort in Rear. 


The Vouſſoirs may be traced by the Square, preparing the Stones by the 


Plans A Ce d, BDgf, as for common Impoſts : then trace the Chute and its 


Height ; dolor the Sheeting, and cut the Joint by a Bevel « or Templet made | 


to the ſtraight Arch. 


Altho' the Arch in front be not abſolutely une * we : ſhall give the 
Method of conſtructing it. 


Let the Line MN be drawn apart, on which lay the Diſtances I. L 26 6d 
NS, L 24 on NO, L22 on NO, and LA on NM: ſquare to NM draw 
the. Per dcn OP, QR, 8 T, on which lay the Heights of the Chutes 
of the ſtraight Arch, "rakbh on the Lite of Batter, that is, lay H8 on OP, 
H 12 on QR, H 14 on ST, and draw the Line NT, which is the Angle 
of the Batter; then draw the Curve M PR T, and from the Point oh draw 


the joint Lines PV and RX. 
The Figure above the Trace repreſents the Center 5 this Gate, on which 


are placed two Vouſſoirs; the Key-ſtone is * behind to ſhew the Mitre 


of the Center better. 
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A fraight Gate, with a ſemi-circular Arch, in a round Tower, or circulty 
e Wall by Moulds and by the Square. Pl. 12. . 


JE have called this an Arch in a round Tower, becauſe it is made in 
TY a circular Wall, and ſeen from without; before we proceed it will be 
neceſſary to explain the Conſtruction of this Arch, which will be readily un- 
derſtood by the following Operation. ia ©! VN 


Caut a Stone, as if for a Stretcher in a circular Wall, as repreſented in 
Fig. x. on the convex Side, trace the Arc ABC and its Extrados. Divide the 
Atc into five equal Parts (more or leſs at pleaſure). From the Center D 
draw the Joints Dx, Da, D3, D 4 Do the ſame on the inſide, or concave 
Part of the Stone, and then round off the upper Part according to the Ex- 
trados, and the underpart muſt be hollowed by the Line of the Intrados ABC: 

draw the joint Lines within and without ſide, and which being cut with a fine 


£ . 


Saw, will ſhew the form of the Stones, their Moulds, dc. 
Ts Tk AGE 


Let ABCD be the Plan of the Tower; through the Point, the middle of 
AB, draw the Line E F parallel to A C; through the Point 7 taken at pleaſure 
on EF, draw G H perpendicular to E F: prolong the Lines CA and DB to the 
Line G H to find the Points G H, thro' which from the Point 7 deſcribe the 

Arc GF H; trace the Extrados: divide the Arcs into five equal Parts, and let 
fall the Perpendiculars of the Chutes, thoſe of the middles of the Sheeting 


Curves, &c. to the infide circular Line of the Tower CE P. 


Conſtruction of the Sheeting Moulds. 


Having extended the Arcs of the Sheeting Curve on the Line I K, and 
having drawn the Lines of the Sheeting, and thoſe of the middles of each. 
Sheeting Curve, as before directed; lay off the Diſtances between the right 
Line GH, and the circular outſide Line of the Tower A 8 B, via, G A on I 
X, and on K Z, 1-2 on 28—29, V 4 on 30—31, 85 on 32-33, M 6 on 
34-35, 7—8 on 36—37: then trace the front Curve of the Sheeting X37: 
to find the rear Curve lay G C on IV and on KN, 1 Con 2838; V 20 on 
30-39, S19 on 32—40, M 16 on 3441, 7 E on 36—42, the ſame are laid 
off on the other Side, and trace the rear Curve Y 42 N. 
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traced byMoulds and by the Square. | 
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Conſtruction of the Joint or Bed Moulds. | 


Take the Height of the Joint LP, PTY which draty the! Lines of the Joints 
parallel to thoſe of the Sheetings : das the middles of the Joints 46—52, 50 
254, &. and lay the Diſtances, GA on 45-46, 3—13 on 4344; O15 on 
49—50, Q14 on 47—48, and trace the front Curve of the Joints 431—46—44, 
35—50—48: to find the Length and Rear of the Moulds, for the firt Mould 
lay GC on 45—52, 3-23 on 43—51, and for the ſecond O 17 on 49—54- 
Q18 on 47-53 and draw the Rear-line 39— 5251 and #1=54—53: do the 
ſame for thoſe on the other Side. | 


Conſtruction of the Moulds of the Extrados. 


Theſe Moulds ſerve to trace the upper Face of the Stones, when they are 
to be rounded parallel to the Sheeting Curve of the Arch. Draw apart, the 
Line 56—57, on which extend the Arc of the Extrados 26-61-93. By 
laying 61 P on 57-65, P 60 on 65-64, 60—59 on 64-63, 59—58 on 63 
—62, 58—26 on 62-56: and draw the Lines 56—66, 62— 67, 63—029, 64 
| —bg, &c. lay the Diſtances 78 on 57—77 ſquare to 56-57, Q 14 on 65 
76, -= to on 64—75, 3-13 on 63-74, 11-12 on 62—73, 26—27 on 56 
72: thro' theſe Points trace the front Curve 72-74-77: to find the Rear, 
lay 7 E on 57—71, Q18 on 65-7, 9—21 on 64-69, 3—23 on 63-68, 
11-24 on 62—67, and 26—25 on 56—66 and trace the Curve 3 
6669-71; the Figure ſhews one half of the Extrados only, the other half 


is traced by the ſame Method. 


To trace and cut theſe Vouſſoirs by Moulds there is no more difficulty i in 
this, than in the preceding Gates, except in cutting the Heads concave and 
convex. But to do this truly, there muſt be many Perpendiculars taken in 
each Head Moulds of the Arc GF H, in order to have as many Points on the 
Vouſſoirs, which ſerve to conduct the Rude plomb on the Heads of the Stones, 
as repreſented in the ſecond Vouſſoir. For Example, from the Point R the. 
middle of the Sheeting T L, draw a Perpendicular R 82, which will give the 
Point 82 on the level Line Pd. Then tranſpoſe the Interval 18—r19 (which 
correſponds to P 82) along the circular Arras a 83 e, on a 83 e: and thro' 
the Point 83 draw the Line 83-84 parallel to the Arras ab; take the Diſ- 
tance LR, and lay it on the Sheeting, and draw the Line rs parallel to the 

Arras gh, "whack will give the Points r and s on the front and rear Arraſes 
of the Sheeting, and which correſpond with the Points 83—84, as the Point 
R does with the Point 82. The Points r and s are repreſented in the Sheet- 
ing-mould by the Points 33 and 40 : in this Manner as many Points are 


found, as thought neceſſary. 


To cut the firſt Vouſſoirs by the Square: ſquare a 3 and dreſs the up- 
per Bed, on which apply on the upper and under Beds, the Plau 87-88-89 
—90 lacks the Side 88—89 along the inſide Arras. Dreſs the Head and 


Tail, W the Ruler a to the two Beds: The Stone thus diſpoſed, 
* trace 


3 A PR&EFTTCAE TREATISE 
trace on the under Bed the Projection of the Curve, or the Chute, and on the 
Face, the Height of the Chute: having made a Bevel to the Arc GF H, hol- 


low the Sheeting and cut the upper Joint by it, and the Stone is then ready 5 


t be pared on its- Plan 90 . 


39 


The "oF Stone muſt be dis the ine Way, tracing on its e Beds the 


Plan B 8 58695 and the * and FR) W to it. 


7 


For the Key, dreſs the Beds and apply the Mould 18—14—91=92, cut I 
the Head and Tail circular as before, trace the Breadth of the Sheeting on 


the upper Bed, then hollow the Sheetiiig, and cut the Joints by the 
Seve. 1 
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A bevelled Gate in a circular Tower. Pl. x 3. 


m - 3 5 r 
* 7 


8 this Trace differs from the b only in the bevel or obliquity of 
the Tower, there requires no particular Deſcription, only to obſerve 
that the Bevel cauſes the Moulds to be longer on one Side, than on the other, 
as is evident from the Plan, therefore the Diſtances taken between the right 
Line AB, and the circular Line of the Tower, CD E, being unequal, muſt 
be ranſpoſed, each on its particular Line of the Mould and Joint, to which 
they correſpond in the Trace, that is the Diſtance A C muſt be laid on F G, 
BE on HI and ſo of the reſt, The Obliquity of the Tower 1 1s here drawn 


at Pleaſure. 


by 
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9 bevelled Wits in a round battering Grier id butting 6 or f interſefling a 
 femicireular Arch. Pl. 14. 


HI g Frcs inuft be the 4 as the two ls to which add, che 1 5. 
treats of the Batter, and the Projections of the et ee Arch; 


5 therefore on one Side draw the Line of Batter A B and on the other the Arch 


CD: draw the parallels from the Diviſions of the Sheetings, their middles, &c. 
(as in the Figure) to cut the Batter Line and Arch. To work for the Batter, 
lay all the Retreats comprifed between the Perpendicular AH, and the Line 
of Batter A B, on the Perpendiculars of the Sheeting, &c. &c. ſquare to the 


front Line of the Tower 4 19 G as follows. 


Thann the Retreat O10 on 19-20, hats the Compalſes ſo that the 
Line 19—20 paſſes through E the Center of the Tower, and the Point 20 


falls on the Center Line of the Gate O75; lay 7—8, on 17-18 and on 21 
22 in the ſame manner (only terminated by the Lines from the Sheeting in- 


ſtead of the Center Line of the Gate) lay alſo 5-6 on 15—16 and on 23— 
24, 3—4 on 13—14 and on 2526, and laſtly 1—2 on 11—12 and on 27 
—28, and through theſe Points trace the Sheeting-curve 28--20--11 : The 
Crown or Extrados is found in like manner, and the middles of the Joints 

4.7--49--51--53; which done, draw the Plan of the Joints 144735, 18 


—49--37) 6 


To find the 8 in Plan, which terminates the Tails of the Moulds, lay 
the Projections or Buttings of the ſemi- circular Arch ſquare to the inſide Line 
of the Tower, viz. 64--65 on 74--75, 63--62 on 72--73 and on 76--77, 
60--61 on 70--71 and on 78--79, 59--58 on 68—69 and on 80--8r, 56 
57 on 66--67 and on 82-83, then trace by Hand the Curve 83--7 5--66. 

Find the Curve of the Extrados and Joints by 4 the ſame Method. 


1 * the Moulds of the Sheeting. 


Draw the Line of Direction 94—84 as uſual, below which lay the Diſtances, 
III on 84--85, K 12 on 86-87, L 14 on 88--89, M 16 on go—-gri, N 18 
on 92--93, O20 on 9495, &c. &c. &. then trace the Front of the Sheet- 
ing Moulds 8 5-95-99: to find the Rear, lay I66 on 84--33, K 67 on 86 
-—36, L 69* on 88—100, M 71 on 9o--98, N 73 on 92--97, O 75 on 94-- 
96, &c. and trace the rear Curve of the Moulds 101--96--33. 
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To find the Moulds of the Joints. 
Tranſpoſe P 49 on 31-54, Q 37 on 32-48, I 47, on 42--52, R 35 on 
43-40: and through theſe Points trace the front of joint or bed Moulds 
93-54-48, 89--52--40 : to find the Rear make 31-50 equal to PV, 32 
38 equal to QM, 42 46 equal to I T, and 434-34 equal to RS, which 
done traces the Curve Lines 97--50--38, and I60--40--3 4: The two other 
Joints are e found by the ſame Method. 


Having Aa aas the Manner of applying the Moulds to hi 3 
we — not — it 3 or in the ann Gates. 
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alte Gare i na circular b. u. 1 v * en. 8 a Heads, 


- = 


Adee th Trace of this — it muſt be — to be con- 
| ſtructed in a Cone; andd as it is required that the Heads of the Vouſ- 
ſoirs be equal, the Bir ens muſt be made on the Center of the Face of the 
Wall, whoſe Baſe is a Curve: in the following Operation will be deſcribed the 


manner of drawing this Baſe, as alſo of forming the Center demanded. 


Draw the Line AB and 6 the Point B as Center, draw the inſide and 


outſide Lines of the circular Wall FG H, CDE draw the Line of Batter DL; 


draw the Line BK ſquare to-B.D, and prolong this Line and the Line of Batter, 
till they meet in the Point L: rake the Length DL and lay it from D to A; 

from the Point A as Center deſcribe the required Baſe MDN:. from the Point 
D as Center, deſcribe (with the Span of the Gate) the Arc OP Q, its outſide 
Curve, and the Center dotted Arc. Divide theſe Centers into as many Parts 
as there are to be Vouſſoirs, to avoid a Confuſion of Rn, we have here ſup» 


poſed only three. 


By the Center A ey” the Points * the Joints cut the Arcs, draw the 
Lines T Q, 1-2, 3-4, 5-6, 7-8, XO, &c. to the Curve MD N: then 
draw the Line A N, and from the Point N the Line NR ſquare to AN: 
on NR raiſe che. Line of Batter NS, making the Angle RN S equal to the 
Angle BDI; on NA lay all the Heights of the Center, as 27-28 on No; 
4—3 on N10, DP on NTT, 2-1 on N 12, QT on N 13, D 31 on N14: 


then from N as Center deſcribe the Arcs 14S, 13-15, 12— 16, 11-17, 10 


—18, &c. which cut NS in the Points S 15-16-1718, &c. through which 
draw the Lines S 13, 15-44, 16— 11, I79—10, 18-43, &c. parallel to NR; 
on NR draw the Perpendiculars S 21, 15—22, 16—23, 17-24, 18— 25 by 
which (as ſhall be ſhewn hereafter) the ſtraight Arch is to be conſtructed. 


On the circular Wall CDE, lay the Diſtances which the inclined Lines 
(proceeding from the Sheeting Curves and Joints) have made on the Curve 
MN, that is lay the Diſtances D:6 on D 33, 6—8 on 33—34, 8—4r on 
34—35, 41—40 on 3536, 410 on 35—37, O39 on 3738, 39 M on 
38 C, and repeat the ſame on the other Side. 


From the Center B hos the Lines 33—45, 34—46, 35-5, 36—47, 
38—48, &c. then on theſe Lines lay the Retreats of the Batter, below the 
circular Wall, that is, £742 on 35—50, and on the other Side on 55—56, 
18—43 on 33—45 and on 51—52, 17—10 on D 49, theſe Points ſerve 
to trace the Plan of the Retreats of the Batter, 37—49— 57. 
AN | BY | For 
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For the Extrados, or outer Curve lay 19-43 on 38—48 and on 59—60, 15-44 


on 57—58 and on 36-47, S 13 on D 6 and trace the Line C61 E: lay the 


-- middle of the Joints alſo, 16—1x on 53—54 and on 34—46, to find the Trace 


of the Joints i in Plan, 52—54—59 and 45-46-47. From the Point 49 draw 
at pleaſure the Line 49—63, and the Lines of the Plan Ei, „, 


CF parallel to:49—63 and alſo thoſe which proceed from the l Curves, 
Joints, &. 56—69, 58—73z 5265, 45707, 47-71, &c. 


To form the ſtraight Arch, draw at pleaſure on the bevelled Lines the Per- 
pendicular H V, above which lay off on the ſaid Lines, the Heights of the 


Aplombs e e under the Batter NS, for Example lay the Height 26-20 
on 69—70 and on 71—72, 18—25 on 65—66 and on 6-68, 17-24 on the 
Middle 63—64, and trace by Hand the Arch 75—-64—89; the Extrados is 
found by laying 19-25 on 105-106, and on 107—108, 24—15 on 578 
and 75-76, then draw the Joints 66—74 and 68—76. 


We ſhall fhew how to form one Sheeting-Mould and one ann 


which will be ſufficient for underſtanding the reſt. 
Draw at pleaſure the Line of Direction 77-78 ſquare to the Bevel 49-63: 


and having laid down the Breadths of the Moulds on the Line 88-99 (above 


the Plan) according to the Arch 75 64 89, lay the Diſtances 87—57 on 
90-95, $6—56 on 91—94, 83—52 on 92—93, and trace the Front of the 


firſt Sheeting-mould 93—94—95; then lay off 87 Z on 90—98, 86-82 on 


9197, 83=81 on 92—96 and t trace the Rear of the ſaid Sheeting- mould | 


96—97—98. 


For the Front of the fuſt FIR or dent, lay "Fa 54 on 99—z07, 8 g—58 


on 100102, and draw the curved Line 93—I01I—102 ; to find the Rear of 


it, lay 84—80 on 99—103, 85—79 on 100—104 and draw the curved Ling 
96—103—104. | 
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For the Extrados, or outer Curve lay 19—4.3 on 38—48 and on 59—60, r 5—44. 
on 57—58 and on 36—47, S13 on D6c and trace the Line C61 E: lay the 
middle of the Joints alſo, 1611 on 53-54 and on 34—46, to find the Trace 
of the Joints in Plan, 52—54—58 and 45—-46—47. From the Point 49 draw 
at pleaſure the Line 49—63, and the Lines of the Plan E H, 57-Z, 37-Y, 
CF parallel to:49—63 and alſo thoſe which proceed from the Sheeting Curves, 


| Joints, &c. 56-69, 58—73, 52-65, 45 675 4771, &c. 


To form the ſtraight Arch, draw at pleaſure on the bevelled Lines the Per- 
pendicular H V, above which lay off on the ſaid Lines, the Heights of the 
Aplombs reprafimied under the 3 NS, for Example lay the Height 26—20 


on 69—70 and on 71—72, 18-25 on 65—66 and on 6 68, 17-24 on the 


Middle 63—64, and trace by Hand the Arch 75—64—89 ; the Extrados is 
found hy laying 19-25 on 105-106, and on 107—108, 22—15 on 73—74 
and 75-76, then draw the Joints 66-74 and 68—76. 


We ſhall fhew how to form one Sheeting-Mould and one Joint-tioulth 
which will be ſufficient for underſtanding the reſt. 


Deen at pleaſure the Line of Direction 77-8 ſquare to the Bevel 49-63: 
and having laid down the Breadths of the Moulds on the Line 88-99 (above 
the Plan) according to the Arch 75 6489, lay the Diſtances 87-57 on 
go—95, S6—56 on 91—94, 83—52 on 92—93z and trace the Front of the 


firſt Sheeting-mould 93-94-95; then lay off 87 Z on 90—98, 86=82 on 
91—97, 8381 on 92—96 and trace the Rear of the faid Sheeting- mould 


F 
For the Front of the firſt Joing or Ae lay 3 54 on 99101, 85—58 


on I00—102, and draw the curved Line 93101102; to find the Rear of 
it, lay 84—80 on 99—103, 85—79 on 100-104 ang draw the curved Line 
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-S A PRACTICAL TREATISE 


A bevelled Gate in a circular battering Wall, or round Tower, butting or inter- 
= fefling a Vault formed round a Newell, kraced by the Square. Pl. 16. 


T is not neceſſary to ns much on \ this Plan, W the laſt = un- 
derſtood, we ſhall therefore only explain what particular Parts differ from it. 


R ABCD be the bevelled Plan of the Gate in the circular Wall; draw 
he middle Line EF parallel to the Sides of the Plan A C or BD, draw at 
pleaſure the Line A G ſquare to EF; on the Line A G deſcribe the Arch 
AFG equal to the Span of the Gate, ol divide it into five Vouſſoirs: draw the 
Line of * GH, and deſcribe the Semi-circle A equal to the Arch of the 
Vault round the Newel; draw the Lines from the Diviſions of the Sheeting, 
to the battering Line aid: to the ſemi-circular Arch, as in the Figure. 


La off the Retreat of the Batter on the Front of the circular Wall, fad 
the Projections of the ſemi-circular Vault below the Wall, then 0 one 
Foot of the Compaſſes in K the Center of the Tower or e Wall, draw 
the circular Lines LM, NO, PQ, RS, T V, XY, 1-2, 3-4: ho with 
a curved Bevel, take the mixt Angles which theſe e Lines form with 
thoſe of the Sheeting Curves, as is repreſented in the Figure; 


' Chuſe a proper Stone and dreſs the Bed of it, on which with the Bevel, 
trace the Plan 6— 5—T V- ro then batter the Front of it, with the Angle 8 
'GH; the Sheeting Side will be ſquare to the Bed as oe the hollowed Side 
TY: ad Joint V 10. Theſe Sides being dreſſed as in Fig. 1. lay off the Chute 
A 5 ſquare, by the Arras of the under Bed, to draw the dotted Line 11—12: 
lay off alſo the Chute ꝙ V, by the Arras of the hollow or concave Side, to 
trace with a Templet cut to the Sweep CD,) the Curve 11—13 : take the 
Height of the Chute 5—14 and on the two Sides mark the Lines 15—16, 

16—17: hollow the Sheeting of the Gate by a Templet cut to the Center 
AFG, and work off the Joint ſquare to the Sheeting, with a Bevel opened by 
the 5 Arch: with a Templet cut to the Arch of the Vault, AT, hollow 
that Side of the Stone, which muſt form an Arras with the firſt 8 
Curve by its Meeting or Interſection: work off the joint Face or bed Mould 
which muſt alſo form an Arras by its meeting the other joint Face: which 
being done the Stone will be finiſhed, and have received the form repreſented 
in the 2d Figure. The other Stones are formed by the ſame Method, as will 


Ry be conceived after cutting one Stone. 


The Bevels N, R, &c. which ſhew on the 3 the manner of 8 
the mixt Angles XN O, 3RS, &c. will ſerve to trace the circular. Wall, on 
the under Beds of the Vouſſoir to which 1 TO | 
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Of the Arch called the Cb Horn. Pl. 1 
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HE Cow's Hörn is an alched Paſfage bevelled e on one, pe pu 9 wth 


: Sheeting Stones conſequently e are ier on one, Side than on the other. 
This is frequently uled 1 in large Cities or crowded Buildings. 


Let ABCD be the Pls; divide CD into two equally | in * Point . F., ED 


wt os 


 naiſe the Perpendicular EF, 6d its parallel D H; from the Pbint Fa as £3 Mi 


deſcribe the Arch AGH, divide AB into two e qually in the Point I, ow 
which as Center, deſcribe the Arch A K B: divide hs aich A G Hi into five 


men and draw the Joints from the Center 


Make A Mould for the Head of a „Ven df. the PREY A GH, Jo which 
cut the Stones, as for a ſtraight common Gate; then take the firſt Vouſſoir 
which muſt be placed on the Impoſt BD and lay towards the Rear the Diſtauce 
HB, along the under Joint, and on the upper Joint the Interval LM by 
theſe two, Points trace the Curve B M, of the; Arch A-KBccdrefs the Stone! by 
this Curve, coming to nothing at the Extremity of the other End of the! 


Sheeting 10-11, and the Vouſſqir will repreſent Fig 1; 10 renderthe' whole 
intelligible, the ſecond Vouſſoir aud the Key Store 2 r e 15 Fi _— 


2 and 3 where the Letters correſpond, with thoſe in the De F106 Sf 
| 7] 94 "TY 01 1 55 * 
_ f 
N | 
1 CHAPTER 
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O the bevelled Paſſage, or double. Cow s Horn, Pl. 17. 


% HIS Plan has fo much Connection with, and is ſo ſimilar zto; tl 


tit is needleſs” to enter into an Explanation: The Plan 


no Hd! thin the double of the laſt; but as we would omit. 9 0 


in a work N this Kind, we ſhall treat particularly of what i it di ffels from i 13 
by) 34 
is = 55 "oblique. Plan QR 8 T be given 11 Hern ide GR * 
two equal] in the Point 2, from which as Center, deſcribe the Ate QR 
from the Wut 8 8 raiſe the Perpendicular; TV, and from'S. the. Petpendicular 
3 Aide the Interval XV, into two equally i in Y, from which as Center; 
ide the Arch X7 V, hl croſſing the other Arch, forms the Gothic Cen- 
ter Q, Which muſt be conſidered as the ſtraight Arch, and the Vouſſoirs 
muſt be cut by it: in order to which, divide it into fibe Parts and draw two 
Joints from the Center V and two "If the Center Z :” dreſs the Vouſſoirs 'as 
if the Gate was not bevelled, as in the laſt Example e obferving that the Ope' 
ol this Arch has! on each Side a:contrary Effect. The" Key is formed as in 
Fig: 4. by Hying the Diſtance 12 on dne Side on 3-45 kn on«the other," 
ont g, K by theſe Points, and by the Help of 4 Templet cut to the Sweep: 
of one oſi the) two:Arches QigRy-or XV, trace on the Heal and Tail of 
the Vouſſoirs, the Curvest v and 68 b Which hollow the Shecting 68, 
+771 and fo of the reſt. 
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of Gates A” Fay” ſplayed, ind the Splays ce over 
with Segments, or Semicircles, ſpringing from the Arch of 


che Gate. 


8. H A 5 T E R * 


4 Gate rm and Hupeg aud the Splay, © or Ve fires arched 1 0 a 
21 Segment. 5 Pl. 18. . 1 


* f | | 


& i 1 E ft 1 thels | Gates was Fs by at t Marſeilles i in \ France; from whence 
1 it is called. by them the Gate of Marſeilles. by way of NiRinaion ; ; 1ts 
Uſe i is to give Room for the Gates: to Es) when they! are made the * Fleighs 
of. the "4.4 Arch. 288 * | 


10 et AB C D be the pla A 14 ike ee of ie e melt 14 R 1 5, the "I 

veal, and 15 C the Splay, inlide- : deſcribe the Arch of the Gate A EB, and 
that of the Reveal MV 58; at the Extremity of the Splays C and D draw 
the Wende eee C F, DG, on s 15 . e Points F and Gi in the Po 
ing manner. 71 36 Ne © OW 3 4-0 | 


© 2 


32018 2 14151 


f Deſeribe the Arch 5 _ Solas 520 as «IK; 1 Ng he 3 AD. „. 8 
I 5 Go tranſpoſe, it on LL, and from, the, Point L. raiſe - the Perpendicular L N 
hich will. out the Arch in the Point K; take the Height 1 K and lay it from 

M to F. and from. N toG: 5 through the Points F, G trace the Arche R $97 6: as 
flat 5 neceffary. for the, Gates to bring freely Wen. -d o ki vo afT 153 
Pheè moſt compountltd* Joint in this Gate is "OB, formed 2 the Kick 
of the Reveal and that of the Splay; to draw this ſeitlk Msuld, from the 
2 fe N Perp Wars Led: e bom it cut O in | the he Q: 


7 


+ "Ex 


rampant Flea TS. "be cuts 1 Arc Fe IK. in 3 Point . eee 


oF; ill 


the ſame Manner. a 1 8 


5 h a * ict 2 n 1 . KK — - penn 
p . Nen e ee + od ing doe es . * gas > , : — 
A: N ; 


A PRACTHO AI /TORIEZA ITS E 


which draw the dotted Line 3—4 parallel to LA till it cuts the joint Lina O PF, 
to find on OP the Point 4, (which is the Place where the Stone muſt make an 
Angle, ſhewn in the Elevation at the "opt 55, and in the Trace of the joint 
Mould at the Point 1 1) draw the Line of the Impoſt 6--7, the Reveal 7--8--9, 


and having draun the Perpendicular 3--42, lay the Diſtance I 42 on 1 5--16, 
ay, and thro' tlie Point G draw the Link 16 £0, paraleFto 1 5 
tance O4 on 10—1 1, and OP on 12==13 an draw the Lines 


931 I and II--13:. All the — which cut this forked Angle, are found 1 in 


— 


For the Mould of the ſecond Joint make 1 2--3r equal 29—30 and from the 
Point 9 Oye Rear of the ae! age draw the Line + . 6 


1 cut one of the firſt Stones, with — Head Mould 409 L groſs a Vouſ- 
foir like F ig. 1. whoſe Length 1 is equal to 6--12 : apply the Mould of che Plan 
IARC r7 on the under Bed, and on the upper Bed the joint Mould 5—6—7 
8. 113 -C; on the boetiog Fig. 1. trace the Line 18--19 to mark 


£3. 70) 
31 


the Thickneſs of the Impoſt, and on the Rear or Tail of the Stones the Hine 
22-23 which repreſents the Line M P: then to hollow the Arch of the Re- 
veal, with a Templet or curved Bevel M 25 trace the Curves 26--27 and 24-- 


20; by the Lines 20--22, 22--23, 23=-21 drefs that Side which will be ter- 
minted by 21—28—20, making Uſe of a Temp let or Curve cut by M 25, 
which apply from time to time, (as you waſte the Stone) on 20-21. till at 
ſength there is formed the Fork 204 1-24, coming to nothing at 20, which 
being done, the Vouſſoir will have the form of Fi Ig. 2. 


To trace the ſecond Stone (repreſented Fig. 3.) with the | Head. Moyld 
AOPT make ax Vouſſoif 28 before, on the under Bet of whi eh apply the 
Joint Mould which ſerved to trace the upper Beck of the laſt She fs the 
Joint Mould | i= —8=g<3t—C' apply” it to the upper Bed, and 1 15 
the Sheeting the Line 43-42 which gives the Thickneſs of the Impoſt; w 


a Bevel take the obtuſe Angle 2.5 P. 32, lay it on the Rear Face or e 


the Vouſſoir on 33 (as in Fig. 3.) which is $4 mitring of the Joint Mould 
with the Arras 34 35: trace the Line, 33-36. along the Leg of the Bevel and 


lay the Height P F from the Trace, on 33036 a and with Templer cut. ts! the 
Sweep E G, trace the Curve 36—37. Hollow the Arch of the Reveal,as-ini 


the farſt Stone; and by a Ruler waſte away the remaining Part of the Stone, 


2 Neording to the rear Arras of the Reveal 3940, and that of the Rear of the 


Voulloir 3637, the end of the Face 3336 39 will be made\fftaight, by 
dhe Nele. To finiſh the Vouſloir, Pike me Teniphe ef de Arch, of ths 


Reveal from 36 fo 38, by which the Stone Kill be cut according to the Cen 


ter. The Key is to be made in the fame Manner, applying on each Joint tie 
Mould 57 657773—9—3i-G; . which the g is to, be. gut, as explained 


* 


in the other two, Vouſſoirs,,, elde 20 Hops hes bee fl dn 10 


A ith Wall be 10 thick i" one Sin 10 1 Aber, anti ir be neces 
y to make the ſecond Vouſſoir on each! fide of tu Stones each A TY "Mould: 


mult be made 10 trace the N whic ch. 8 be done in tlie! aber UL. 
loving. Nie af A Eat 49 didw 2 T on gegn: 


: * 
* 1 


Div ide 


——— 


On S ON UTTINE: CY 


Divide the Sheeting or Soffit V X into two auth, in the Point 48, and 


from the Center 6 draw the Joint 48-49: tranſpoſe the Interval 48—49 on 
12—50, and draw the Line 9 50: that done, draw (at pleaſure, or according 
to the Length of the Stones made Uſe of) the Line 47—45 parallel to 15 H; 

and work for the half Joint on the Arch I K as before; lay the en 


1446 on V 54; lay alſo the Diſtances 4451 on 48—55 3 and 44-47 on X 


52; trace the dotted Curve 52 — 63-54 which with the Lines 54 57 and 52 


—56 will form the Mould required. 


As the Stones are here repreſented ſo as to ſhew the Application of the Lines, 


&c. the Moulds in the Trace do not agree with the correſponding Faces of the 
Stones this, we are obliged to do, to render the Views of the Stones intelli- 


gent to the Reader. 
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4A, Limette or Paſſage Lee's C00 aer bis 75 aults, the Page "Ti 
ing alſo: arched with a Semi- circle; 1 traced by the Sn Pl. 19. 


, r AB Bo the thickneſs of the Wall i in which the Paſſage 3 is to be 

made, BC, and CD the two ſemicircular Arches, E F the Ope of 

the Paſſage, by which the Arch GH is deſcribed, which divide into any 
Number of Vouſſoirs at Pleaſure. Through the Polhts of Diviſion, draw the 

Lines HD, K L, MN, which with the ſemicircular Arches will form mixt 

Angles, which ſerve to give to the Heads of the Vouſloirs, the proper Projec- 

tion, to interſect the. r Vaults. 


Ib diſtinguiſh 3 in Plan, the EY INE of the Lunette with the ſaid ſemi- 
circular Vaults, let fall the Perpendicular CO, SI, QR, &c. which by their 
interſecting, or meeting the Lines RT, IV, O X, &c. will give the Points 
RIO, Kc. through which trace the Curves Y O R aid EXF. 


To trace one of the firſt Vouſſoirs, ſquare the Bed and one fide of a Stone, 
take the thickneſs of the Wall A B, which lay along the Arras of the Stone, 
and at each of the faid Lines, Hr two others on the Bed, ſquare to the 
Arras: with a Bevel take the mixt Angle Z AN, by which dreſs the two 
Heads, ſquare in themſelves : on the upper Bed trace the Chute G 2, and 
on the fide the Height 2 M. Hollow or work out the Sheeting with the 
Curve G M, and cut the Joints ſquare to the Sheeting-curves, that is, the 
Joint of the ſemi-circular Vault by the mixt Angle A N a, and that of the 


Paſſage by the Bevel 3 G M. 


The other Stones are cut in the ſame Miner, except that the Bevel 4 QC 
is uſed to cut the Sweep of the ſecond Stones, and the Bevel 5 L 6 for the 
Key, the "ee? is ſo eaſy and intelligible as to require no other Explanation. 
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o the revealed Gate / Ft. Aathon 7 whoſe 2 fore is ſpherically Ache 
Pl. 20. 


HE firſt of theſe Gates was conſtructed at the Porte de St * at 
Haris, from whence it took its Name; as this Gate is very rare to be 

met with, and many have not an Opportunity of 8 the Conftrudtion « on. 
the Spot, we ſhall here give a particular Deſcription of it. 


The Vouſſures on the ſide of the great Arch, appearing of a more regular 
form than that of the Center, I ſhall treat only of one of thoſe Vouſſures. The 
Wall in which the Retreat of this Gate is made is about ſix Feet and half 
thick; the Span of the Retreat is eight Feet, the Impoſt twenty Inches deep, 
and 3 Reveal ſix Inches: the Retreat has no Splay, but is parallel to the Im- 
poſt, the Stones of the ſpherical Vault, or Arch do not correſpond with thoſe _ 
of the Center, or Arch which cloſes the Retreat in front, and make no Bon- 
dage together, except the Key. The Stones, of the Vault. of the Retreat, 
(Which for brevity, we ſhall henceforward call the Vouſſure) are compoſed of 
two and three Pieces, and butt upon thoſe which form the ſmall Arch in front, 
in ſuch manner that the Vouſſure (which comprebends the thickneſs, from the 
Quoin to the Impoſt, and about four or frve Inches farther, to carry the Bottoms of 
the Vouſſoirs right over the Reveal) and the Arch in front, (who/e thickneſs is 
twenty Inches) are two Pieces placed one againſt. the athids, without Bondage, 
and in ſome Places without breaking Joint. To render the whole more in- 
telligible, we have here given the Trace, according to the Dimenſions before 
mentioned, and on the Profile is marked the meeting of the Vouſſures with 

the ſmall Med in front; which 1s eaſily diſtinguiſhed, the firſt being dot- 
ted, and the laſt upded with the Graver. 


Let AB C DEF be the Plan of the Gate propoſed : FOE hs Line LM N-_._ 


parallel to CD and diſtant from it the depth of the Reveal; draw alſo the Line 

I —2 parallel to CD to mark where the Stones of the Voulkne advance on the: 
Arch in front. From G the middle of AB, draw the Line G perpendicular 

to AB from K the middle of E F, deſcribe the Arch F HE, through the Points 

EF: divide this Arch into as many Parts as thete are to be Vouſſoirs, ſuppoſe 
fifteen. Perpendicular to CD, through the Points of Diviſion let fall the 

Lines 3—4, 5—6, 7-2, 8-9, 10-17, &c. to the Line 1 2 draw alſu from 

the Point K as Center, the Joint Lines 3-16, 5 175 &c. Fig the Points 

3—5—7—8, &c. CRE 645293 Na | 
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4 A PRACTICAL TREATISE 


Conftrudtith of the Profile. 


Prolong the Lines FE towards O, L M towards N, DC towards P and A B 
to R; from the Point P taken at olcaſuts on D P, Fl the Line P'S perpen- 
dien to EO. Tranſpoſe the Heights, 18—3 on 8 24, 31—5 on 825, 19--7 

on $26, 20-8 on 827, 21—10 on S 28, 22—12 on S 29, 23—I4 on 8288 
n 60, Through the Point N and the Points 2423026, &e. 
trace the quarter Ellipſis, as repreſented. Father Derand and ſome others uſe 
the Circle inſtead of the Ellipſis, but the Form of the Vouſſure is much more 
graceful and regular, with the latter eſpecially near the Reveals. The Height 
PQ which is here taken at pleaſure, repreſents the Height, from the bottom 
of the Reveal under the Vouſfure to the. bottom of the ee of the 


; front Arch, 


As the Vouſſoirs muſt often be compoſed of many Pieces, when the Wal 
is thick, it is neceſſary to have Moulds to trace the Joints, for which Reaſon 
we ſhall ſhew the Manner of finding a Center, and its Joints, by a ion 
made in the Plan and Profile of the woe or ſpherical Vault. 


_. Suppoſe the Section to be made (agreeable to the Length of the Stones), in 
the Line V 39: prolong this Line acroſs the Profile and its Ellipfis, to X, chen 
tranſpoſe the Heights, viz. Y 32 on 40--41, and on 56-57, Y 33 on 42--43 
and on 58--59, Y 34 on 4445) Y 35 on 46--47, J 36 on 48-49, Y 37 
on 5051, Ya on 52-53, V X on 54--55, and through the Points 39—4 
—43—4 ER” 59, &c. trace the Center demanded. 39-5 5--V. ; 


But to have Joints thro' the Center, (which are the meeting of the stones 
that compoſe one Vouſloir) through the Points 62—64, 43—41 draw the Lines 
62—63, 64—65, 43—68, 41—60, parallel to SE, and to the Line 60-61 : 
lay off the Heights 63-61 on 68—67, 6566 on 60-69 and through the 
Points 43-67-4169 draw the joint Lines 43-67 and 41-69, the reſt are 
found by the ſame Method. Thus there muſt be as many Centers found, as 
there are Joints or Stones to compoſe one Vouſſoir. £ 


To trace a Sommer, ſee Fig. 1. dreſs the Bed of a Stone, and one Side 
ſquare to it, and a Head ſquare to both, take the Interval SN and lay it 
along the lower Arras of the Stone, on 70-71: make the Height 50—72 
/ equal to 8 24, or 18—3, with thin Oak or Deal, make a Mould or Templet 
to the Curve 24—32—N, and trace it on the ſide of the Stone, placing the 
Extremity N on 71 and the other on 72. Make the Interval 70-73 equal to 
18 F, make a Head-mould to 75 F 3—16 and apply it on the Head of the 
" "IA ſo that the Extremity F be on the Point 73, and the Extremity 3 on 
72: through the Point 73 trace on the Bed the Line 73—74. parallel to the 
Arras 70—71 : by the Point 71 trace on the Bed, the Line 71-74 ſquare to 
the Arras 70—71. The Space 71-1 is the breadth of the Reveal, and i g 
the Bondage or an of the Vouſſure on the front Arch. 


With a Bevel take the mixt Angle 18—3—16, by which cut the Joint of 
the ute Looping the * of the Bevel perpendicular to the Arras 76—77 


as 


ON $TONECUTTING. 45 
as is ſhewn in Fig. 2. then work out the Sbeeting by the Curve 81--82--83 


coming to nothing at: the Arras 7980, ſee Fig. 3. Having made the Inter- 


val 80-84 equal to S V, 8382 equal to 24—32, with a Templet cut by 


39--4z; make a Channel to fit the Templet as at 84--82, and make ſeveral 
of theſe: Channels at a Diſtance from each other, before you. hollow, the Stone, 
left you waſte it away: too, much, having a Templet cut by the Center for each: 
Then Centers are of the fame kind as the Center 39--55—V. 


Ts trace that part of the ſecond Vouſſoir, from 2.425, to 32—331 to the 
Side of a Stone, (dreſſed as before directed) apply the Mould 26—24—85—32 
3% ſee Fig. 4. Cut the Head, Joint, and the hollow Bed, ſquare to the Side, 
that is the Head by the Trace 98—89, the Joint by 86--90 and the hollow 
Bed by the Curve 86--87--88 : having marked on the Stone the Diſtances 

88-91, 86--92 each equal to the Chute 64 b, trace on the hollow Bed, with 
a pliant Ruler, the Line 91--92, which repreſents the bottom Arras of the 
Sheeting. Tranſpoſe the Heights 24—25 (along the Arras 88-89) on 88— 
94, 32—33 on 86-93, then on the Side with a Templet cut to 25—33 


trace the Curve 93-94 which repreſents the upper (centered) Arras of the 

| Sheeting : apply the Mould 66-64 62 61 on the Head of the Stone, plac- 
ing the Extremity 64 on the Point 91 and the Extremity 62 on the Point 
94 : apply alſo on the Joint the Mould 69—41—43=-67 fo that the Extre- 


mity 41 be on the Point 92, and the Extremity 43 on 93. 


Make the upper Joint by the Angle b 62—61, and the under Joint, by the 
Angle c 64—66, as in Fig. 4. Theſe Joints, or Beds, being made, the under 
one vil be found hollow, and the upper one round. Hollow the Sheeting 


with Part of the Curve din which proceeds from the middle of the Sheeting f, 


this Curve is to be found as thoſe of the Sheeting N 24, N 25, &c. by carry- 
ing the Height ef on Sd, and by the Points Nd tracing a quarter Ellipſis, &c. 
obſerving to place the Templet of this Curve, in the Sheeting, according to 
the Inclination it ought to have. This Inclination is marked by the Line fe 
on the Sheeting 62—64, which is ſhewn alſo by the Templet 1o1— 102 Fig. 


5. where the Stone 1s finiſhed. 


To trace the other part of the Vouſſoir, from the Joint 32--33, and which 


terminates towards the Reveal, dreſs the Side of a Stone, on which trace the 


Mould h Nm 32—34. Make the under Bed by the Curve Nm 32 and the 


ſtraight Part Nh ſquare to the Side; making alſo the riſing Joint ſquare t 


the Side, by the fide of the Mould 32—34, ſee the Profile, and the Stone will 


be in form of Fig. 6. Through the Point 103 trace on the fide, the Line 103-104 
parallel to the Arras 105-106: tranſpoſe the Chute b 64 on 105--107 and on 
103-108, then on the curved Part of the Bed trace with a pliant Ruler, the Line 
107--108, Through the Point 108 on the Right: Part of the Bed, trace the 
Line 108-109 parallel to the Arras 103-110. Make the Interval 103-110 
equal to the Depth of the Reveal N p and through the Point 1 10 trace 1 10—111 


parallel to the Arras 103-113. Lay off the Height of the Chute 32—33 a- 
3 M long 
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long the Arras 105—106 on 105—112, and apply it on the ſide Part of the 
Curve N 33, ſo that the Extremity N be on the Point 103 and the Extre- 

mity 33 on the Point 112. On the Joint apply the Mould 69--412-4.3--67 
ſo that the Extremity 41 be on the Point 10% and the End 43 on the Point 
112, all which is repreſented in Fig. 6. Cut the Joints and hollow the Sheet- 
ing of this Part of the Vouſſoir, as ſhewn before for the other Part, obſerving 
to uſe Part of the dotted Curve Nn, and we ſhall have the Vos finiſned 
as in Fig. 7. The eighth Figure repreſents the Gate and its Vouſſure or 


ſpherical Vault in Perſpective. Practice will render the tracing and cutting 
the other Vouſſoirs very eaſy, by following the fame Method, and uſing the 


proper Curves and Moulds. 
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St. Anthony s Gate FINN in Front, with Played Retreats, anil a fo WTO FO" 
Vouſſure. Pl. 21. 


HIS Gate differs from the preceding in three Things; firſt, it is ſtraight | 
arched in front; ſecondly, the Joints are curved, and thirdly, the Vouſ: 
ſoirs of the Vouſſure correſpond with thoſe of the foal Arch ; conſequently 


the Work can be well bonded together. 


Let ABCDEF be the Plan ; x through G the middle of A B draw HI per- 
pendicular to AB; draw the Line K L parallel to A B at Diſtance at pleaſure. 
Through the Palats E, F draw the Lines EK and FL parallel.to HM ill they 
meet the Line KL; How M the middle of K L and through the Points K, L 
deſcribe the eee KIL, which divide into ſeven Parts (or as many as 
required). From the Center M. through the Points of Diviſion, draw the 
Joints 179—100, 16—102, &c. Prolong: the Lines of the Impoſts CA, DB 
to the Line K L, to find the Points 7 and 6. Divide the Interval 8 into 
five equal Parts 7—8, 8-9, 9 10, &c. (obſerve that if the Arch KIL be 
divided into nine Parts, the Interval muſt be divided into 7, that i is two leſs, 
and fo of any other drag? | 


— — =_— — ** . 
— ——— —— ye _ 


Through the Points 7—12, 8—1 3, 97 0 101 30 &c.. deſeribe Gircular | 
Arcs, whoſe Centers are to be found in manner following, | | 5 


Through the Points 7—12 draw the 1 712; Sa the middle of # 96 
7-—12 draw the Line 18—19 perpendicular to 7-12, prolonging it, till it = 
cuts the Line K L in the Point 19, which is the Center of the Are 712: 1 
The Centers of the Arcs Gay 13; 9 14, . are to be 3 on Banne 1 . 


by the ſame Method. 


Through the Points 2—4 3 oh the 4325 2 5 1 to 11 M ll 
they meet the Line KL; draw the Line N O parallel to K L, and diſtant L 


from it the Line C 2, the Breadth of the Reveal; through the Points 6—1 t— ; r ö 
105 &c. let fall the Lines 8455 1 1 I, 10 25 &c. E to NO. 4 


<a 


- 


4 ; 


 Conflrudtion of the Joint-moulds, for the kad of the Vouſſure, 


Div the Line 2 3—24z on which nah the Perpendicular 23 R at Pleaſure; 5 
lay the Diſtances G 26 on 23 X, G25 on 23 T, and GH on 23 R; then 
through the Points X TR draw the Lines XV, T V, and RS/ parallel to 

23-24: lengthen the Arches, 62717, 10 lb, 10-33-15, by di- 
viding the Arch 6-27—17 into three equal Parts, 6a, ab, b17, and laying 


off 6a on K a b on 36—37 9 on 37 54: then through the 
| | Points 


48 A PRACTICAL TREATISE 


Points T and 54, trace the quarter Fllipſis 13 54. Having toads the 
Interval X—66 equal to X T, or to 6-20 draw the Line 66-67 parallel 
to RT); through the Point 44, taken. at pleaſure on the Line R draw the 
Line 44—45, parallel to RT; divide the Arch 11-30-16 into three equal 
Parts 11 c, cd, d 16; lay the Piddances IIc, on 44—46, cd on 46—48 d 16 
on 4 53s ad Crank: the Points 45—53, draw the quarter Elliphs 4730-53. 

N 


Through the Point 55 * at pleaſure on R 8, draw the Line 5 5— 56 pa- 
rallel to RT; divide the Arch 10—33—15 into thive Parts, 10 e, ef, f15:; 
lay 10e on 55-57, ef on 57—59, fi on 59—64; and through the Points 
56—64 deſcribe the quarter Ellipſis 56-61-64. Through the Point 65 
taken at pleaſure on RS, draw the Line 65 V parallel 5 5 —56, lay the Inter- 
val MI vn 65 8, and rough the Points VS trace the quarter Elliplis VS. 
Theſe Arches may be divided into more than three Parts, the. greater Num- 
ber of On, the more exact will be the Mould. 


To find the "TOY: n to trace the hollow of the Sheeting'in in the 
Joints, whoſe Plans are repreſented by the Lines 68—69, 70-7, &c. 


When the Vouſſoirs are of many Peices draw at diſcretion the Lines 687695 
10'=71, 72-73 parallel to AB; lay the Diſtances 25—74 on T 78, 2575 
on T'. 79, 25-76 on T 80, then through the Points 78—79—80 draw the 
Lines :78—$r, 79—82, 80—83 parallel to RS. Through the Points 36-37 
46-48-5759 draw the Lines es 373%, I 48-49, n 

59 60, parallel to PRI. | 14 1 | 
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To find the Center to the Line 68—69, make the Diſtances M g and M1, 


each equal to 74-69; lay the Diftances 39—40 on a 27, 47—9r on c 30, 
58—90 on e 33 (the ſame on the other Side) and 86—8x on M87; then 


through the Pointe nee 67 &c. trace the 1 Center g 
871. 


| 
2 [ To find the Center to the Line 70-71 make the Diſtances Mh and Mm, 
1 9 equal to 75-71, lay off the Diſtances 38—41, on b— a8, 49-350 on 
| d- 31, 60—61 on f 34, 85—82 on M 88, &c. and through the Points h--28 


of "I 123488, * trace the Center demanded h—88—m. 125 


1 e find the Gate to the Line 7:—73 make the Diſtances Mi and M m 
_ ceach equal to 75-73; lay the Diſtances 4243 on b—29, 59—52 on d—32, 
62—63 on f35, 84-83 on M—89, &c. and through the Points i-29—32— 
89, &c. trace the Center i—89—n. 950 this Method as py Centers may be 


found as n needful. 
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"The Curves 0495-96-97 - 98-90, &c. ſerve only to cab the Plans 
of the An of the Sheeting of the Voulligy. , 
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- On STONE: eV TT iN 6.1 / 49 


To trace the Sobel, which muſt be OY on the Impoſt 9 BD Fr, 
dreſs the Bed of a Stone, on which trace the Plan of the Impoſt : 
ſquare the two Ends to the Sides B g and Fr, .and to theſe Ends apply the 
Mould 101--20--27--17—100, placing its Sides 204-107 along the Arras 
103--104, I05--106, having made the Joint partly round and partly ſtraight, 
as repreſented in Fig. r. apply on the top, the Curve, or Mould-joint, 44--54, 


41--T--X--66--67, ſo that the End 54, be on the Point 108, and the End 
67 on the Point 105 as in Fig. 1. make a ſmall Part of the side ſquate to the 


Bed, (according to the Splay of the Retreat 109 TT) as deep as the Reveal, 
(obſerving not to cut in upon the Sheeting.) Work out the Reveal as in Fig. 
2. Draw the Line 111--112 parallel to the Arras 116--117 and diſtant from 


the Arras che rd of the Reveal 118—1 15 which done e the Sheet- 


8 9 


To 4 8 che N with Exattneſs, ule Templets cut to the Sure 3 


29, h 28, g 27, which apply on the Sheeting as in Fig. 2. at the Diſtances 
of ſaid Curves found before, which will be given on the Trace 111— 


112, by the Points 69—71—73, and on the Curve 113—114— 15 by the 


Points 40-41 — 43. 


To eut the firſt Vouſſoir after the! Sommer, 110 to be compoſed of two 


Stones, determine the Length from the Front BT to the Joint 7198; 

dreſs the Side of a Stone on which apply the Head-mould roo—11=27—6 
2041" 1=39—16—102, by which cut the Beds, and one Side, ſquare 
to the firſt: And to give the Stone its proper: Length, which is expreſſed by 
the Interval G75, make a Side parallel and oppoſite to the firſt, then the 
Stone will be like that repreſented in Fig. 3: On the under Bed hy the 


Joint-mould 67—66— For and on the upper Bed the Joint-mould 


45-91-50: on the Joint (whoſe Plan is repreſented by the Line 7198) 
apply the Mould 100 17-28-31 16 10 2, fo that the Extremity 28 be on 


the Point 119 and the Extremity 31 falls directly on the Point 120. Make 


the Reveal and hollow the Sheeting as ſhewn before in the Sommer, uſing 
the Curves 27— 30, &c. which done this part of the Vouſſoir will be finiſh- 
ed as in Fig. 4. To. cut the ſecond Part of this Vouſſoir which reaches to 
the Rear, and whoſe Plan is 71—98—8—99, dreſs the Side of a Stone on 
which apply the Mould 100—17—7 8—31—16—102 by which dreſs the Beds 


and a fide {quare to the firſt, according to the Interval 75 H, and the State . 


will be formed as in Fig. 5. gy ; 


5 


Apply to the under Bed, part of the Mould 41$4=44, ſo that the Ex- 


tremity 41 be on the Point 124 and the Extremity 54 on the Point 121 on 


the upper Bed apply Part of the Plan 50-53-55, ſo that the Point 30 falls 
on the Point 123 and the Point 53 on the Point 122; on the Face of the 
Stone which forms the rear front of the Vouſſure, trace the Curve 1716 ſo 


that the Ener 17 be on the Point 121, and the Extremity 16 on the 


185 Point 122. On the Joint (whoſe. Plan is the Line 7198) trace the Curve 


28—31 ſo, that. the Extremity 28 be on the Point x24, and 31 on the 


Point 123, hollow the Sheeting as explained before, and the Stone will be 
finiſhed as in Figure 6. What has been ſaid, being ſufficient to underſtand the 
tracing and cutting of the reſt, it is needleſs to take up more Time and Room 


in the Pxplanation of them. had 
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k. 75 AB 0 5 1 the 1. divide { the Mieter 2 D; into two local par 
Lin E, throug h which draw FG perpendicular to CD; deſcribe the Arch 
CFD through — Points C, D, ſegmented at pleaſure, Aeteribe the Crown 
or Extrados 5 IK; continue the Lines of the Tmpoſts AN, B O to the Arch 
. F D; divide the Part of the Circle N O into Fr equal Parts and draw the 


joint Lee of the Arch CFD; through. the Points P RTX, &c. draw 
the Lines PQ, R S, TV, XY, &c. parallel to FG; then to find the Joints 


of | the. Plat-band, in front, . the Line 6 8, parallel to A B, and,. diſtant 


Lac 5 


the breadth. of the Reveal: make 3 V equal to 53 T, 2 Y e bo 4 X.. * 


8 draw the Lines QV and 6 Y; repeat the ſame on the other ſide. 


”—m— 


To draw che Section, prolong the font 1 rear Lines of the Plan, a8 alſo 


ron of the Reveal: draw the Perpendicular 7--8 at pleaſure; on the Point 7 (taken 
at pleaſure on 7-8) draw che Perpendicular. 713, on which lay the Heights 
--_ of the Chutes of the Arches CFD, HIK, and through the Points. 1 3—1 5— 
271, Kc. draw Lines parallel to 9 - which. terminate by the Arch of the 
Vault in the Points 1416-18, &c. Through the Points of the Sheeting 


Curves 18—16—14, &c. to che Point 11 (which repreſents the Rear of the 


0 


: | Reveal) draw the floping Lines of the Soffit . 1, 16—11, 18—1 I, He. 


The 1 race of the Arch ba I3, a; edc a the Lines which croſs them 


(as I 5—16, 1718, &c.) might have been avoided, by laying en the Line gf, 
the Heights of the Chutes 5 the Arches CF D, for Example EF on 9 g, 
and then through the Points g and 11 trace a Foe which would have cut the 
ſemi-circular Vault towards the Point Z, and fo with the reſt of the Heights 


of the Chutes: but we have here only worked in that manner to fix on hs 
fommi-circular Vault, . Height of the Vouſſure. | 


To draw the Batting of the Vouſfure « on che Val 


this the Line 35-22 on which hy the Chutes of the Ahes: CDF, 11 IK, 


viz. E 23 on 21=27 and on 2131, E'24 on 2128 and on 21—32, Bag 
on 2129 and on 4133, E26 on 2-30 and on 21-34, ED en 2122 


and 21—3 55 then draw the Lines 21-36, 31-37, 2738, 2940, 33-39, 


&c. perpendicular to 3522; lay the Diſtances 9 19 on 21—4r, 19-18 on 


41—42, 18—20 on 42-43, 2016 on 4344, 1614 on 4445, 142 on 


4546, and Z 10 on 46-36; and through the Points MT AIG Ke. 
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draw the Lines 47—48, 39—40, 49-50, 35—38, &c. parallels to 35-22, 
and through the Points where theſe Lines meet the Plumbs of the Chutes, as 
in 4739 49, &c. trace the Curve 3545 22, which will ſerve to trace the 
Curves of the Sheeting on the Heads of the Vonſſoirs, after the ſemi- circular 


Vault ſhall be made. 


If the Vouſſaus are to be wade of two. Pieces, Moulds muſt be made for 
the Joints; ſuppoſe that the Length of the Stone to the Joint be from E to 
51-65, prolong 516 5 to 56 Ag lay the Heights 53—54 on 63—64, 53—55 


on wen 83-56 on 59—60, &c, that done, trace the Curve 3760-65, 


make the Diſtances 5£—66 equal to 4 X, 4 > oe to 5 Fj 1 draw the 
Joints . 62-68, and ſo of the reſts. LED OA i m7 


To trace * cut a F hk he ds e's A Stone je” a Side cute to 
it, then apply on the Bed the Mould of the Plan of the Impoſt, eut the Head 
ſquare to the Bed, and to the Head apply the Mould of the, Platband < 5 2 
—6—Y, and with a Bevel having taken the mixt Angle 70-10%, apply to 

the rear F ace, to give it the tweep: pt the ſemi-circular Arch of the aA 
butting Carre 22—48—40, from the top of which, trace on the Ba fide 
a Line to the Rear of the Reveal, which being. 7 cut the upper Bed, 
joint-wiſe, by the ſaid Line on the Side, with the Bevel 73 074: hollow 
the Sheeting by a Ruler, dying away to nothing at the Rear, of the Reveal; 
the ſecond Part, and the Key are done the fame way, except that to trace 
the Arch of the Vault, ule the Bevels ROT dt 1. 205 Lead, and 72 
l for the go 4 | 
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HE Plan A BC D bd has» given, as 40 the Bevel IDE, Frag F H = 
lel to AB, and diſtant the breadth of the Reveal, through the Points 

© 00 D, draw che Lines CF, D H, parallel to 16, till they cut F H; thro' 
the Points FH deſcribe the Arch F GH ſeginented at pleaſure.” |: Divide: the 
Platband AB into three equal Parts, and draw at diſcretion the Joints AL, 
MN, OP, BY, but ſo that they do not form too acute Angles with the 
Line "AB; from” the Points ALMN OPBQ tet wat che . wy 75 A 8, 


No, M 10, O, Kc. perpendicular to C D. 


* 
* 141 131 


2 » To find the "Joint-moulds prolong A Bt to R, al 0 D 5 8 8 allo the 
Fo Lines of the Impoſt, and thoſe of the Reveal, th draw at pleaſure the Line 
Ms PV rod; dicular to B R and having — the Reveal V, make the Diſ- 
3 tanices V T5 equal to B Q, Vs equal to O P, VI equal to 2 G: Through 


5 | the P6ints 1 5 and 8 draw the ck I 5—=I6, SR, parallel to VT. Through 
ie Point Y and the Points 1 5—8—1, deſcribe the Arcs of a Cirele Y--4 5-- 


15, V 44—8, &c. whoſe Centers are found by drawing from the Point Y to 
the Points 1 5. S. 17. the Lines Y--15, Y 8, &c. from a the middle of V 15, 


- draw a b perpendicular to Y 15, and n it till it cuts the Line S C in the 
Point b which is the Center, from whence through the Points Y 15, the Arch 
Y--45=-I5 is deſcribed the other Centers are found on the Line Sc by the 


ſame Method. 


But as the 1 of the Rere, takes off ſome Part of the Plan, che Vouſ- 
'« fore muſt alſo be taken off as much, and the Joint-moulds muſt alſo have the 


_ fame Bevel, which is done in manner following. 
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Lay A8 on 7 3, M 10 on T4, O ix 2 8 T3 on T 6: lay alſo 21 
--7 on 16--18, 22--9 on R 19, 2312 on R 20, and 24—14 on 16—21, 
then through che Points 3 and 18 draw the Line 30-25; through the Points 
4 and 19 draw the Line 31-26: through 5 and 20, draw the Line 32--27: 
through 6 and 21, draw 21--28: through I, draw I 29 * to B R, until 


it meets the Arch Y--43--17 in the Point 29. 


To conſtruct the Center of the Rere Face according to the Bevel, wrong 


the point I, draw the Line 33—34 perpendicular to E D, and bavies made 


the Faterval | 34 _ to 2 35) (which Point 35 is the Center from which 
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the Joints At MN, &c. are draws) from 1 thiciigh 810-111 3 draw 
the Joints 16. 10375 11-38, 13-39, then lay 3—30 on 8—36, 43 
on 10-37, 40-29 on | 33, 5—32 on 11-38, and 6—21 on 13-39, then 
through the Points E 36—3 7-3 3; trace the Curve of the required Cen- 
ter E 33 D. 


| To trace the Center of the Sheeting by the middle Joint 41—42, pro- 

long 41—42 to 43, through the Points 41—42, draw 41—46 and 42—47 pa- 
rallel to IG, to cut FH; and having made A 48 and B 49 equal to 53— 
45, M 50, and O 51 equal to 53-44; make 2— 62 equal to 53—43 and 
trace the Curve 46—5 247. 

We ſhall ſay nothing in this Chapter of forming and cutting the Stones, 
the Examples and Explanations already given are ſufficient, with the leaſt Ap- 
plication, to render the Practice familiar to the meaneſt Capacity. 


END of the FIRST PART. „ 


* _ n 
— + Ys K 0 
. FA { "RY " - * A's 
8; r e — 1 5 
„ F 10 * 4 6 l 9 1 6 N Ha t 
—_—_— N p . 4 * * 
* 4 ˖ K — : K , 1 , " l 8 +» N 2 0 


09: ORs, bu Bs! 6 7 Dre 
a f N * ö 4 LA: * . 


P — * : x > 
"2x Bs * 2 1 . * 
8 ö N J R * 


* 
p 

1 

| 

| | . 

+ * 
, | | 

* N 
2 | | | | 
* 
8 * 
4 x | 
g | 
5 ; 
| 4 - 
* 5 
f 
| | a 9 % 
a | LY 
- 9 T p f : 
by 
* | | 
* 
2 \ | 
| . N 
L 
5 , 
F 

x = 4 * | 
1 


1 


1 
2 
* 


+% 


Mans 


+ 
—_ 


* 


3 
* 
. 


— 
. 
1 » | | f 
— ; f 
7 "4 
: 72 a is 
: . I 4 
» + | * 
1 
* * 
*. 1 
\ 3 
1 
* 1 5 * - 5 
1 . 1 
15 : 
3 


v _- 
© \ ; 
(1 F 
l 
oy 4 ; 
r #7 
fs ; 4 10 
þ 
; = £ 
© } 
- ? * 
, 2 2 
i | 42 8 
33 ; 
Ser : 
o - | | | 
q a A „ . 2 
a : 4 
. . | ; 1 
| | : 
N " 
* - * 2 $1 &? f - * n ; 
- * 
- 65-20 I h n N 
7 * 5 
i 5 7 oof f 
” j * - 5 
: | 5 
— — CIS 
47 


* 
4 whe 
n 
— 


= 
* 
| 3+ : TO a» 
. ow ge. * 


